University of Pennsylvania: The Wharton School 
OPIM 210 - Management Information Systems 
Instructor Il-Horn Hann - Fall 1998 


Table of Contents 


псбаово»вз»нео 


О 


27. 


Syllabus 

Brynjolfsson, Technology's True Payoff, InformationWeek 

Porter and Millar. How Information Gives You Competitive Advantage 

Porter. Competitive Strategy: The Core Concepts, p. 1-27 

InformationWeek. Sabre Gives the Edge to American Airlines 

InformationWeek. AHSC On-Line System Ships Supplies ASAP 

Guidelines for Case Analysis 

Clemons and Thatcher. Capital One: Exploiting an Information-Based Strategy in 
Newly Vulnerable Markets 

Harvard Case Study: Baxter Healthcare Corporation: ASAP Express (9-188-080) 
Forbes. Cybercops (March 10, 1997) 


. Malone and Rockart. Computers, Networks and the Corporation 

. Drucker. The Coming of the New Organization 

. Hitt. Information Technology and Internal Organization: Teaching Excerpt 

. Harvard Case Study: The Expense Tracking System at Tiger Creek (9-485-057) 

. Bylinkski. A Breakthrough in Automating the Assembly Line 

. Harvard Case Study: Phillips 66 Company: Controlling a Company Through Crisis 


(9-189-006) 


. Harvard Case Study: The Brooklyn DA's Office: Client Contact Systems (9-188- 


105) 


. Hitt. OPIM 210 - Mid-Term Examination (from Spring 1998) 

. Kaplan. Must CIM Be Justified by Faith Alone? 

. Clemons. Evaluation of Strategic Investments in Information Technology 

. Harvard Case Study: Microsoft Corporation: Office Business Unit (9-691-033) 

. Hammer. Reengineering Work: Don't Automate, Obliterate 

. Davenport and Short. The New Industrial Engineering: Information Technology and 


Business Process Redesign 


. Clemons. Reengineering the Sales Function: Reengineering Internal Operations 


(SNM Pharmaceuticals) 


. Drucker. Sell the Mailroom 
. Harvard Case Study. General Dynamics and Computer Sciences Corporation: 


Outsourcing the IS Function (A+B abridged) (9-193-178) 


. Clemons. Delaware Valley Financial Services, Inc.: Managing the Customers' 


Perception of Strategic Vulnerability 
Harvard Case Study: Procter and Gamble: Improving Customer Value Through 
Process Redesign (9-195-126) 


Dm 







AL ову 2 


“WMT ЕБ 





ab so. 










798 GEW ume 
ROG 8 0^ ћи 





i ^o gue d ти 





We пе iO 


University of Pennsylvania, Wharton School O 
Department of Operations and Information Management 


OPIM 210 - Management Information Systems 
Fall 1998 
MW 12-1:30, Room TBA 
Instructor: Il-Hom Hann TA: Maury S. Apple 
hann36 @wharton.upenn.edu apple06 @ wharton.upenn.edu 
1345 SH-DH TBA 
Office phone: 898-0377 Office Phone: TBA 
Office Hours: MW 1:30-2:30 Office Hours: TBA 


and by appointment 
Course Overview 


The shift in the economy from the industrial era to the information age has profound implications for 
the management of the modem enterprise. Firms are experimenting with new types of products, 
production processes, organizational structures, and competitive strategies that have been enabled by 
the use of information technology (IT). In this “information economy", there is tremendous demand 
for managers that can combine technical skills with business insight to create value for their 
organizations using IT, whether they work in the information systems function or elsewhere. 


This course provides a broad-based introduction to the management of information systems focusing 
on three interrelated themes: technology, organization, and strategy. The goal of this course is to 
equip students with the knowledge and tools they need to analyze, design, build, and implement 
information systems taking into account both technological and business factors. 


There are no prerequisites except for a general interest in both business and technology issues. 
Course Format 


Classes will include a mixture of case discussions, lectures, computer demonstrations and possibly 
guest speakers. The course is highly interactive in nature, so students are expected to come to class 
prepared to discuss the readings. 


The majority of the material will be conveyed in lecture or in readings in the bulk pack from 
Wharton reprographics. In addition, there will be a textbook which is useful as a reference material 
as well as being the primary source of readings for much of the technical material. Both the bulk 
pack and the textbook are required. Occasionally, I will also distribute copies of my lecture notes 
and other handouts to the class (these will be billed to your bursar account under course handout 
option ^B" from Wharton reprographics). 


To encourage students to do the reading, there will be a short question or questions for many of the 


sections in which the reading is particularly critical. Students will be required to send in 8 of these 
short questions (1/2 to 1 page essays) during the semester out of a possible 12 opportunities. In 
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management gibberish, buzzwords (“we are going to proactively reengineer our key business 
processes to focus on our core competencies and exploit scale economies in pursuit of competitive 
advantage") and platitudes (“people are our most important asset") since the use of such phrases 
suggests to intelligent people that you really have no idea what you are trying to say. If you want to 
use a particular management phrase such as "competitive advantage", define your terms precisely 
and apply them consistently and thoughtfully. 


Class Schedule 


NOTE: THE READINGS LISTED FOR EACH SESSION AND THE SHORT QUESTIONS ARE 
FOR THAT DAY (e.g., Brynjolfsson should be read before the first class). The only exception is 
written question 1 which is due by Sep 14, alcng with written question 2. 


Sep9 W 


Introductions, Course Overview and the Business Value of IT 


Read: Brynjolfsson, Technology's True Payoff 
Read: Course Syllabus 
Read: Lucas, Ch. 3 (optional) 


Written Question &1 (due by Sep 14): Use your favorite web browser to go to the OPIM 210 
web site (to be announced in class). Get your password and fill out the student information 


sheet. 


Sep 14M 


Introduction to Strategy 


Read: Porter, Competitive Strategy: The core concepts, p 1-27 
Read: Porter and Millar, How Information Gives You Competitive Advantage 
Look at: Problem Set #1 (Due Sep 23 at the beginning of class) 


Written Question #2 (due by Sep 14): What is competitive advantage? What is sustainable 
competitive advantage? To what extent are advantages created by information systems 
sustainable? 


Sep 16 W 


Strategy (continued) and Strategic IS 


Read: InformationWeek, Sabre Gives Edge to American Airlines 

Read: InformationWeek. AHSC On-line System Ships Supplies ASAP. 
Read: Lucas, Ch. 5 (skim) 

Read: Guidelines for Case Analysis DIZ M ERU 


Written Question #3: Draw a diagram of the five competitive forces and the value chain for 
the personal computer industry. How might information technology be used to improve the 
competitive position of a computer company (say, Dell or Micron)? 
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Sep 21M 


Written Question #4: When they first started, all Nigel and Rich had was an idea. How were 
they able to overcome the disadvantage they had, given that other credit card companies 
already have customers, operations and a tremendous amount of customer information? 


Sep 23 W 


Modern Information Systems Strategy: Capital One 


Read: Clemons and Thatcher, Capital One... 
Think about: Questions for Case Discussion (p. 11) 


Classic IS Strategy: Baxter Healthcare ASAP Express 


Read: Baxter Healthcare: ASAP Express (Case) 
Think about: Questions for Case Discussion (p. 12) 





PROBLEM SET £1 Due at the Beginning of Class (see p. 12 for questions) 


Sep28M 


Sep 30 W 


Oct5 M 


Introduction to Computer Hardware 


Read: Lucas, Chapters 7, 8, 13 (skim) 
Read: How Computers Work - on reserve (optional) 


Hardware (continued): Current Issues 
Read: Site: http://www.intel.com/ 
Introduction to Software 


Read: Lucas, Chapter 9 
Look at: Problem Set #2 (due by Oct 21, see p. 13) 


PRELIMINARY PROJECT PROPOSAL due at the beginning of class 
Please e-mail to: hann36@wharton.upenn.edu 


Oct7 W 


Oct 12M 


Databases and database design 
Read: Lucas, Chapter 10 
Communications and Networks I 


Read:. Lucas, Chapter 11 
Read: How the Internet Works - on reserve (optional) 
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Oct 14 У Communications and Networks П 


Read: Lucas, Chapter 12 
Read: Forbes, “Cybercops” 


Oct 19M Fall Break 
Oct 21 W IT and Organizations 
Read: Malone and Rockart, Computers, Networks and the Corporation (skim) 
Read: Drucker, The Coming of the New Organization 
Read: Hitt and Brynjolfsson, IT and Internal Organization (excerpt) 
Read: Lucas, Ch. 4 (optional) 
Look at: Problem Set #3 (due by Nov 2, for questions p. 16) 


Written Question #5: How does information technology relate to the emergence of the *New 
Organization"? 


PROBLEM SET #2 Due at the beginning of class 
Oct 26 M Technology and Organization in Manufacturing 
Read: Bylinski, A Breakthrough in Automating the Assembly Line 
Read: The Expense Tracking System at Tiger Creek (Case) 
Think about: Questions for Case Discussion (p. 15) 


Written Question #6: Was the expense tracking system at Tiger Creek Mill a success? What 
factors were important in determining the outcome of the system implementation? 


Oct 28 W Decision Support Systems/Executive Information Systems 
Read: Phillips 66 Company: Controlling a Company Through Crisis (Case) 
Read: Lucas, Ch. 21, p. 553 - 565 (only) 
Think about: Questions for Case Discussion (p. 16 ) 
PROBLEM SET #3 Due at the beginning of class (see questions on p. 16) 
Nov2 M Expert Systems and Artificial Intelligence 
Read: Lucas, Ch. 22 
Read: The Brooklyn DA’s Office: Client Contact Systems (Case) 
Think about: Questions for Case Discussion (p. 17) 


Written Question #7: Evaluate the choice of "buy and bust" narcotics cases for the prototype 
system. 


FINAL GROUP PROJECT PROPOSAL due at the beginning of class 
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Please e-mail as a word attachment to: hann36 Q wharton.upenn.edu 


Nov4 W 


Economic Analysis of Information Systems 


Read: Kaplan, Must CIM Be Justified by Faith Alone 
Read: Clemons, Evaluation of Strategic Investments in Information Technology 


Written Question 48: What factors make information systems more difficult to evaluate than 
most capital investments? 


Nov4 W 


Nov9 M 


Nov 11 W 


Nov 16M 


Optional Evening Session for Midterm Review 
Look at: Sample Midterm Exam 
Room: TBA, 6-8PM 


Midterm Examination (in class) 
Covers material through Nov 2 (Brooklyn DA) 


Prepare: One sheet of notes 8 1/2" x 11" both sides for use during exam 
Introduction to Systems Analysis and Software Engineering 


Read: Lucas, Ch. 15-16 
Read: Lucas, Ch. 17 (optional) 


The Pitfalls of Software Development 
Read: Microsoft Corporation: Office Business Unit (Case) 


Think about: Questions for Case Discussion (p. 18) 
Look at: Problem Set #4 (due by Nov 25, see p. 21) 


Written Question #9: What do you think were the key management decisions that led to the 
difficulties of the OPUS project? To what extent do you think Microsoft will be able to avoid these 
problems in the future? 


Nov 18 W 


Reengineering in Theory 


Read: Hammer, Reengineering Work: Don’t Automate, Obliterate 
Read: Davenport and Short, The New Industrial Engineering: Information 
Technology and Business Process Redesign 


Written Question #10: The popular press has suggested that most reengineering projects 
“fail”. While it is not clear that this is true, it suggests that reengineering has tended to be 
very difficult. What do you think reengineering is so difficult to perform successfully? 
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Nov23M Information Systems Outsourcing 


Read: Drucker, Sell the Mailroom 
Read: CSC/General Dynamics Case - Handed out in class 
Think about: Questions for Case Discussion (p. 19) 


Written Question #11: Depending on which side of the case you will be analyzing (CSC or 
General Dynamics), write a brief summary of what you would want to get out of an 
outsourcing arrangement and how you would want it structured. 


Nov25W Reengineering in Practice 


Read: Reengineering the Sales Function: Reengineering Internal Operations 
Think about: Questions for Problem Set #4 (see p. 21) 


PROBLEM SET #4 Due at the beginning of class (see questions p. 21 ) 
Nov30M Outsourcing an IT Intensive Service 
Read: Delaware Valley Financial Services: Managing the Customers Perception 
of Strategic Vulnerability 
Think about: Questions for Case Discussion (p. 20) 
Look at: Problem Set #5 (due by Dec 9, see p. 22) 


Written Question #12: DVFS appears to be able to offer lower cost and better service, even to 
large clients. What are the sources of the advantages that DVFS can offer? 





Dec 2 W Reserved for Student Presentations (actual class may be rescheduled to evening) 
Dec7M Reserved for Student Presentations (actual class may be rescheduled to evening) 
Dec9 W Course Summary 


PROBLEM SET #5 Due at the beginning of class 
WRITTEN PROJECT REPORT DUE 


TBD Evening review session for the final exam 


Read: Sample final exam (handed out in class) 
Read: Procter and Gamble... (case for final exam) 
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Questions for Case Discussion 
Capital One 


1. What behaviors by incumbent firms created the opportunity for Signet Bank (and later Capital 
One) to make major strategic gains in the credit card market? 


2. How were information systems linked to the strategy at Capital One/Signet? 
3. Does Capital One have a sustainable competitive advantage in credit cards? How do you know? 


4. What markets appear to be vulnerable to the strategies pioneered by Capital One. In other words, 
where should Nigel and Rich be looking for their next kill? 
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Questions for Case Discussion and Written Analysis 


Baxter Healthcare Corporation: ASAP Express 


Problem Set #1 (due September 23 at the beginning of class): Answer the following 


questions about the Baxter Case: 


(50%) Were the earlier versions of the Baxter ASAP system a source of. competitive 
advantage? Was it a source of sustainable competitive advantage? Analyze the factors that 
determined whether it provided competitive advantage and whether the advantage was 
sustainable. (Note: Earlier versions refers to the first version of ASAP up until ASAP 
express. If at some point the system changed to a source of competitive advantage or from 
being a source of competitive advantage, note the point at which it changed and why) 


(25%) Why would Baxter want to create a “level playing field” with the ASAP express 
system? Is this a good idea? 


(25%) What competitive threats does Baxter face as they move forward with ASAP 
express? What can they do to address them? 


Questions for Discussion (not to be handed in) 


. What is the structure of the hospital supplies industry? What are the important characteristics 


of buyers and suppliers from a competitive standpoint? 


- What does the value chain of a hospital look like? Where are potential opportunities for a 


hospital supply company to improve the economics of hospital operations? 


- How important is price competition in the hospital industry? What types of market 


imperfections exist? 


- What resources does Baxter Healthcare have that distinguishes it from the competition? How 


does ASAP Express fit in? 


. Has Baxter managed the development and implementation of ASAP effectively? What have 


they done right and wrong? 
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Problem Set #2 - Technology 
Due October 21 at the beginning of class 


1. (4096) Recently companies have been incorporating 128-bit video cards into desktop and 
laptop PCs for high performance multimedia applications. These cards contain a 
microprocessor which handles the operation of the card, memory for storing screen 
images and a digital to analog converter for converting data stored in memory into a 
video signal for a monitor. They are designed to be installed in PC-compatible computers 
using a Pentium processor and operate over the PCI bus. Please answer the following 
questions (Note: 1) some of these are very short answer and others require some 
analysis, 2) It is not necessary and may even be counterproductive to do outside research 
on the architecture of video cards -- this question is answerable just from what is given 
and what we have discussed in class). 


a. What does “128-bit” mean in this context? What does “performance” mean in this 
context? 

b. Clearly, manufacturers are trying to convince you that “more bits are better” in promoting 
these cards. Can a 128-bit card underperform a 32-bit card? Explain. 

C. Whatis the difference between a CISC and a RISC microprocessor? Which type of 
microprocessor is most likely to be incorporated into this video card? Why? 

d. Ifthe buyer of this card wishes to work with still images that are composed of 600 
vertical x 800 horizontal pixels in 24-bit color (24-bits per pixel) how much memory 
needs to be on the card? What type of memory device would you expect to be used for 
handling this size image if maximum performance is desired (limit yourself to devices 
discussed in class)? 

е. Suppose now that you instead want to display video at 30 frames per second at the 
resolution and color depth described in part d (assume no compression). Clearly this is 
more data than can be economically stored on the card. How fast does the bus have to be 
to accommodate this level of data flow? In a modern PC, which bus is this card likely to 
be connected to? 

f. Suppose you are going to receive your video signal from your local area network. To 
make the image manageable, you have cut it back to 8 bit color and slowed the frame rate 
down to 10 frames/second, although you want to retain the full screen (600x800) size. 
Assume that you have exclusive use of a 10-base-T connection, the packet size is 1000 
bytes of actual data plus another 100 bytes of address and packet information, what is the 
minimum amount this signal needs to be compressed in order to be effectively 
transmitted to you? 

2. Would the amount of compression required increase or decrease if the video was sent to 
your local area network over the internet for instantaneous playback? Why? 

h. Would the answer to part g be any different if you could delay playback and store some of 
the image locally (you do not have to do the actual calculation)? What type of device 
would you use for local storage? 
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2. JAVA is а much hyped computing innovation that has attracted а lot of attention in the 
last year. As part of the propoganda blitz, Sun released a whitepaper in which they made the 
following claim: 


(the full paper is at http://www.sun.com/javacomputing/whpaper/ch1_overview.html) 
"There is much discontent in today's enterprise computing, stemming from several causes: 


It is too complex 

The constant administration and upgrading of desktops is too expensive 
It is not secure enough 

It is not reliable enough 

Incompatible desktops prevent universal access to applications 
Applications take too long to develop and deploy" 


and comment later that “ЈАМА is uniquely position to address these problems". 
Using the world wide web, locate as much information as you need to answer the following 
questions (you should be able to answer these questions in a page or two). A good place to 


start is the whitepaper referenced above and that may be all that you need. 


a) (10%) Explain to an non-technical executive what JAVA is and how it works? How does 
it differ from other types of programming environments? 


b) (20%) Evaluate the third claim on the list above (“it is not secure enough”), again using 
language a non-technical executive can understand. To what extent is this true? To what 
extent is JAVA uniquely positioned to address this problem? 

c) (15%) If JAVA is widely adopted, who is likely to gain and who is likely to lose? Explain. 

3. (15%) Intel in their public advertisements states that an MMX enhanced processor can run 

applications as much as 40% faster than an equivalent non-MMX processor (e.g. the regular 

Pentium). For more information on Intel’s processors see: http://www.intel.com/ 

а) What accounts for the speed advantage that the MMX processor provides? 

b) What types of applications are likely to benefit the most from MMX capabilities? Why? 


с) What is necessary to realize the maximum (40%) speed enhancement? 
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Questions for Case Discussion 


The Expense Tracking System at Tiger Creek 


Questions for Discussion (not to be handed in) 


1. How has the system changed the nature of the job for workers? For managers? Is the ETS an 
example of centralization or decentralization of decision rights? 


2. Why do you think the rate of cost savings has declined? What could be done to get the cost 
savings back on track? 


3. Part of the problems that Tiger Creek is experiencing may be due to technology implementation. 
Do you think that the technology was implemented effectively? What else would you have done 
to ensure success? 
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Questions for Case Discussion and Written Analysis 


Phillips 66 Company: Controlling a Company through Crisis 


Problem Set #3 (Due October 28 at the beginning of class): 


1. (20%) In the abstract, what are the tradeoffs between centralizing and decentralized decision 
making? How can IT affect the optimal location of decision rights? 


2. (40%) Analyze the how the organizational architecture (decision rights, incentives and monitoring 
systems) was changed at Phillips. Be sure to examine the changes for both senior management and 
line/field managers. How did information systems relate to these changes in organizational 
architecture? 


3. (20%) What was the impact of these changes within the organization (please be specific)? Do 
you think the IS investments needed to support these changes were justified? 


4. (20%) What could threaten the ongoing success of the new organization at Phillips (again, please 
be specific)? 


Questions for discussion (not to be handed in): 


1. How was EIS implemented? In particular, what roles did Bob Wallace and Gene Batchelder 
play? 


2. How was decision making conducted before EIS? How was it changed by the implementation of 
EIS? 


3. What were the tangible and intangible benefits of EIS? What were the costs? 


4. Arethe benefits of the ETS likely to extend to other divisions? What would be the value of 
using ETS throughout the company? 


5. Some managers are concerned that they no longer have sufficient control over the business. 


Does it make sense to recentralize control of pricing and other operational decisions now that 
ETS is in place? 
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Questions for Case Discussion 


The Brooklyn DA: Client Contact Systems 


1. What factors lead to the decision to implement video-linkages and CACE? 
2. What are the benefits of the CACE system? What are the costs? 


3. The project was originally started on “buy-and-bust” narcotics cases. Why was this application 
chosen? Is this a reasonable strategy for a pilot project? 


4. Which stakeholders stand to gain from CACE? Which stakeholders are likely to be worse off? 
How should the distribution of benefits affect how the system is implemented? 


5. Think about the questions raised in the "implications and limitations" section at the end of the 
case. 
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Questions for Case Discussion 


Microsoft Corporation: Office Business Unit 


What was impetus for the OPUS project? 
Why did the OPUS project take so long? What factors do you believe led to these problems? 


What are the advantages and disadvantages of using experienced developers for project management? 


What are the advantages and disadvantages of using domain experts for project management? 


Examine the three options that Microsof: has put forward. Analyze the proposals in terms of the 


Clemons’ risk framework. How should Microsoft proceed? 
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Questions for Case Discussion 
CSC/General Dynamics: Outsourcing 


What was the motivation to outsource at GD? Were they justified? 
Evaluate CSC as a vendor - were they an appropriate choice? 
What benefits does each party get from the outsourcing agreement? 


What factors about the two companies are important in determining the ultimate success of the 
outsourcing arrangement? 


. What provisions are important to be included in the contract? Why? 
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Questions for Case Discussion 


Delaware Valley Financial Services (DVFS) 


What advantages might a firm like DVFS offer to a large, established player in the annuities 
business? What advantages might DVFS offer to a new entrant in the annuities business? 


What risks might a customer experience when they outsource annuity operations to DVFS? 
Think of specific examples of how they might appear in the case. (Surely, DVFS does not know 
about Poaching, Shirking and Opportunistic Renegotiation, but the opportunities for each are 
Clearly present in the case) 


Why is it important for Lois Haber to minimize the perception that clients are at risk? What 
steps has she taken to reduce or eliminate the perception of risk? 


As a manager considering outsourcing to DVFS, what steps would you take to minimize the 
risks? 
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Questions for Case Discussion and Written Analysis 


Reengineering the Sales Function: Reengineering Internal Operations 
SNM Pharmaceuticals 


Problem Set #4 (Due at the beginning of class on Nov 25) 


Your client, the board of SNM pharmaceuticals, is puzzled about how to improve 
organizational performance. They have tried investing in forecasting systems to predict the 
variability of demand so that they can better meet customer orders, but these attempts were 
largely unsuccessful. They suspect that the problems have something to do with incentives 
and information flow, but are not sure. Your job, if you choose to accept it, is to analyze 
their current processes, information flows and incentives and develop a recommendation on 
how they should proceed. Specifically, you are to answer the following questions: 


1. (20%) Whatare the problems that SNM faces that are stated in the case? What other 
problems do they have that you can infer from the information given? 


2. (20%) Draw a data flow diagram for SNM and the relevant external parties. Draw а 
high level diagram of the material flows (you are free to use whatever notation you prefer 
for the “high level” diagram). 


3. (30%) For each of the major entities that are part of or related to SNM describe how 
their actions, incentives, work processes or other characteristics contribute to the 
problems that you have identified. 


4. (30%) Identify a set of changes you would make to SNM. This should include both 
changes in the way they conduct their work as well as information systems that support 
the new design. For the changes you suggest, be sure to analyze or understand how they 
might interact (positively or negatively) with existing or proposed organizational 
practices. 


We will discuss these questions in class on the day the assignment is due. 
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Problem Set #5 
Due December 9 at the beginning of class 


1. (30%) Brooklyn DA. Analyze the value of the investment in the video system. If this 
system were to be paid for in present value terms by reduction in police overtime, using the 
numbers in the case and the following assumptions, compute how much overtime savings is 
necessary over five years (in terms of the percentage of total overtime). Assumptions: 5% 
discount rate, investments are made at the beginning of the year zero and operating costs 
(other than initial) are paid at the end of each year, starting with year 1. The system has a 
lifetime of 5 years after which the equipment could be auctioned for 1596 of the original 
investment. Please state explicitly any further assumptions you need to make and the source 
of any numbers you use. For this evaluation, you can assume that wages and caseload are 
stable over the five year period. 


2. (50%) You are a consultant hired by Bob Pliskin, CFO of Executive Financial of New 
York (EFNY), а small mutual fund company. EFNY manages five portfolios of equities, 
bonds and derivative securities that for a large number of individual investors. One of the 
Bob's major responsibilities is the nighly portfolio valuations. This involves keeping track of 
share ownership of each security, when purchases and sales were made, accounting for all 
purchases and sales made by the portfolio managers during the day, and matching security 
holdings to several different outside services that provide pricing data. In addition to 
producing the valuation, holdings information and performance data needs to be provided to 
the portfolio managers as well as a variety of periodic reports for tax and regulatory purposes. 


EFNY currently has a system that provides all these functions called MTM (for mark-to- 
market). The system was written in COBOL in 1973, has about 200,000 lines of code, and 
runs on a Burroughs mainframe. There is currently a staff of six programmers maintaining 
the system and another two that maintain the hardware. The programmers spend about half 
of their time making changes to the system to keep up with current regulatory changes and 
another half of their time altering the system to handle new types of securities or expand the 
capacity of the system to accommodate increased security holdings. Bob is beginning to be 
concerned that the system is becoming too complex to maintain, that it does not provide the 
right information to the portfolio managers, and that the increasing pace of regulation in 
mutual funds will require more and more IS staff that need to be trained on the system. 
Furthermore, developing workarounds and managing the maintenance of the system is 
beginning to occupy more and more of Bob's time (one of Bob's friends, CEO Adrienne 
Hauk recently commented, “Pliskin, I heard you were becoming a systems expert..."). In 
addition, he is becoming increasingly concerned that the systems group is so overwhelmed 
with keeping the system running that there is no time to make enhancements that will help his 
firm stay competitive. 


Recognizing that if he doesn't do something soon, the situation could become explosive, Bob 
has asked you to evaluate several options he is considering and propose other avenues that he 
could pursue in greater depth. Bob has already decided that the Burroughs has to go, but the 
replacement system and software are still undecided. The options that аге now under 
discussion are: 
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Option A is to use in-house staff to "downsize" the application to a client server 
environment, preserving as much of the original code as possible using MicroFocus COBOL, 
which is a client-server (PC-based) version of COBOL that is quite similar to the dialect they 
currently are using. 


Option B is to hire a new development team to rewrite the program to duplicate the original 
functionality, but reorganize the code and port it to a more modern language. Another group 
at EFNY recently hired a new team of programmers to develop new applications in С++ and 
Bob thinks he could get management approval for a similar type of project. The platform has 
not been decided, although the previous group did their work on high-end PCs. 


Option C is to purchase this package and modify it slightly to meet the needs of EFNY. Bob 
has already identified one option: a company called 59th Street Software offers a package 
that automates all the mutual fund accounting tasks including valuation, security inventory 
tracking and portfolio reporting. They advertise that it “helps navigate the minefield of 
government regulation in the mutual funds industry" and is currently in use at several 
companies that are similar to EFNY. The system is multi-platform and can run under several 
different mainframe operating systems, as well as Windows NT and several different variants 
of UNIX. 


Please answer the following questions: 


a) Using the Clemons' risk evaluation framework, evaluate the risks in the three options 
described above as well as a default project of maintaining the status quo. (No need for a 
large amount of detail; an ordering and brief explanation will suffice). 


b) Based on this analysis and your own analysis, which of these options appears to be the 

most promising to pursue in greater depth. (In addition to risks, you may want to consider 
costs, fit with the organization,...). For this option, what additional factors should Bob be 

examining before choosing to go forward. 


c) Suggest and analyze at least one other option that Bob should consider examining. How 
does this option compare to the other options already on the table? 


3. (20%) The Economist in their recent survey of the consulting industry argued that most 
successful firms will combine strategy consulting with capabilities in information systems. 
As a potential client, what are the advantages of having the same firm do your strategy and 
your systems design/development? What are the disadvantages? 
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Technology's True Payoff -- An MIT survey finds that business 
tends to overlook intangibles when evaluating information 
technology 


By Erik Brynjolfsson 


А few years ago, the business press was filled with stories about the 
so-called "productivity paradox" of computers: The billions of dollars 
poured into computers didn't seem to boost worker output. While these 
stories were based on research indicating that computers hadn't pulled their 
weight in the 1970s and early 1980s, the press reaction was out of 
proportion to the more carefully worded academic papers on the subject. 


The pendulum has now swung with full force in the opposite direction. Last 
year, after Lorin Hitt and I published a study that found a correlation 
between computer investment and significantly higher output in a sample of 
300 large companies, the same business publication that had screamed 
"Productivity Paradox" on its cover only a few years before ran another 
cover story on the "Technology Payoff." Dozens of similar stories 

followed. 


While it appears that there has been some turnaround in productivity, both 
headlines overstate reality and give short shrift to the limitations of the 
underlying academic studies on which they were based. As more research is 
done, we are gradually developing a clearer picture of the relationship 
between information technology (IT) and productivity. However, as someone 
whose research focuses on this area, I feel compelled to issue a warning: 
Productivity measurement isn't physics. Our tools are still blunt, and our 
conclusions not as definitive as we would like. Although it is 

understandable that managers want clear-cut answers, far more work will have 
to be done before the last word is written on IT productivity. 


In any event, an excessive focus on aggregate productivity statistics can 
distract us from the realities of using IT to create customer value. 


Perhaps the most important reality is that despite what the statistics say 

about the "average" return on IT investment, each manager must decide 

which projects are worthwhile. There is no bank where companies can deposit 
IT investments and withdraw an "average" return. On the contrary, at the 
height of the disillusionment with computer productivity, the financial 
institutions I visited were quietly reaping returns in the hundred of 

millions of dollars on their IT investments. More recently, I watched a 

large insurance carrier write off a $100 million failed investment in a 
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billing system. Productivity does not automatically follow IT dollars--it 
takes a lot of hard work. 


Another key reality is that even when high productivity is achieved, it does 
not automatically translate into competitive advantage. In fact, a 
single-minded focus on productivity can be counterproductive. Competitive 
advantage comes from delivering what customers value and from doing so in a 
way that cannot be easily copied. 


Because productivity is typically construed to involve a narrow focus on 
reducing costs and increasing throughput, it diverts zttention from areas 
like customer service, quality, and timeliness. These areas are not as easy 
to quantify, but they are often places where IT can have the biggest impact. 
Customer values have shifted from mass consumption toward subtler, 
quality-of-life issues. Although conventional measures of productivity are 
better at accounting for physical input and output, that's no reason to rely 
solely on these factors. 


Achilles' Heel 


The typical approach of basing an investment decision on whether a new 
technology increases productivity may sound sensible, but it misses an 
important point: Technology is only a tool, and it's one that rivals can 
acquire. If a company tries to hone its competitive edge on technology 
alone, it will soon find itself imitated. Technology must be aligned with 
the core competencies of the company to deliver true value. 


For some corporations, cost leadership remains a distinct advantage. For 
them, productivity is the essential metric. But for others, customer 

intimacy or product excellence sets them apart, and their emphasis should be 
on different metrics. This is not to say that productivity can be ignored by 
any company. Costs must at least be competitive before other factors can be 
exploited. Evaluating the productivity effects of information technology 
(ТТ) is an important first step toward achieving advantage, but it is only a 
first step. 


While my past work at MIT focused on the conventional approach to 
productivity measurement, my colleagues and I have begun to take a broader 
view of the potential benefits of IT. Working with InformationWeek, we 
studied input from 285 companies on the IW 500 listing. Some of the 
preliminary results confirm the importance of looking beyond cost savings to 
identify the contributions of computers. In fact, the No. 1 benefit that 
managers of IW 500 companies say they expect from their IT investments is 
improved customer service. Lowering costs is the next most important 
benefit, say the managers. But they also stress timeliness of interactions 
with customers, higher product and service quality, support for 
reengineering efforts, and better flexibility. 


Cutting Costs Is Not Key 


The emphasis on customer service is apparent in virtzally every industry 
surveyed. Cutting costs is stressed by companies in їлє energy, mining, and 
commodities businesses, where cost competition is rampant. Cutting costs is 
also a priority for insurance and health-care companies. Quality is stressed 
by pharmaceuticals companies and, to some extent, the banking industry--in 
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these fields, small mistakes can cost millions of dollars. 


Saving time is the priority of the computer hardware and service industries, 
where product cycles are measured in months. Improving timeliness also ranks 
highest in general manufacturing. In fact, despite all the evidence of these 
companies' successes in cutting costs over the past decade, manufacturing 
puts less emphasis on cutting costs than any other industry. The survey 
suggests that for many manufacturers, low prices are a necessity, but 
competitive advantage comes from faster delivery, higher quality, and 
improved customer service. 


The architecture of information systems must be adapted to support these new 
goals. This makes the original selling point for client-server systems--that 
they are cheaper than mainframes--increasingly irrelevant. While there is 
evidence that client-server can cut costs, we found that the IW 500 

companies moving most aggressively to client-server architectures were less 
interested in cost savings than the other corporations in our sample. 

Instead, client-server-oriented corporations expect the greater benefits 

from their investments to come from improved timeliness and better support 
of organizational reengineering efforts (see charts, p. 35). 


Of course, these benefits are difficult to quantify, so many companies' 
official justification for moving to client-server is cost savings. One 
manager in a diversified financial company thought the main benefits of the 
new system would be to allow top management to more quickly identify 
customer-service problems and develop scenarios for product introductions. 
But because his management demanded that "hard" benefits be identified, he 
confessed that he justified the system mainly on the basis of eliminating 
several dozen clerks and systems personnel. He told me a post-audit was 
unlikely once the system was in place, and he suspected he would never be 
forced to make the staffing cuts. 


According to the IW 500 survey, there is one IS strategy that closely 
focuses on cost-cutting: outsourcing. While this could be construed as 
evidence that outsourcing saves money, more complex factors are at work. 
Because lower costs are relatively easy to measure, this is one of the few 
IS goals that can be delegated to an outsider. When the IS group is called 
on to support more ambiguous goals, outsourcing is more likely to lead to 
conflict. 


The difficulty of measuring benefits such as improved customer service also 
makes it difficult to justify IT spending and to intelligently set budgets. 
Therefore, it is encouraging that only a minority of companies in our survey 
(25%) have resorted to using the old rule of thumb of setting IS budgets 
based on a fixed proportion of total revenues. 


Using traditional capital budgeting approaches is more difficult when the 
costs and benefits of IS are intangible. But that does not mean companies 
should abandon them altogether. On the contrary, extra caution should be 
applied to avoid the common trap of assuming that if something can't be 
measured well, it should be ignored. This strategy is tantamount to valuing 
corporate intangibles at zero, which is no less arbitrary than making an 
educated guess. 


As businesses move to an information era that emphasizes competition on the 


basis of customer service, quality, and speed of delivery, new measures will 
have to be developed to augment our Industrial Age concept of productivity. 
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Fortunately, some of the hidden benefits and costs of new IT systems can be 
quantified without too much difficulty. For instance, managers at many 
manufacturing plants find they can attach dollar vzlues to the inventory 
savings, reduced space requirements, and decrease in rework enabled by MRP 
(manufacturing resource planning) II systems. These benefits often amount to 
more than the direct labor and energy savings gained from the system. 
Similarly, the life- cycle costs of maintenance, training, and support, when 
properly measured, typically dwarf the up-front costs of new computer 
systems. 


Another danger of focusing narrowly on maximizing traditional productivity 
measures: It can inhibit creative thinking about how technology affects 
other business processes. While computer systems must be aligned with 
business goals, this does not necessarily mean implementing a one-sided 
adaptation of the technology. In some cases, the best strategy is to modify 
business processes and goals to better exploit the technology. Not only can 
this lead to new ways of providing customer value, but when ntechnology is 
used to leverage special competencies of a business, it also becomes much 
more difficult for competitors to duplicate the approach. 


It's easy to draw the wrong conclusions from the reports that IT spending 

has been linked to improved productivity. Not only is IT spending alone 
unlikely to achieve the reported productivity gains, but given the way most 
corporations measure it, productivity by itself may also be too constricting 

a goal. Designing and implementing accurate measures and linking IT to real 
business needs is not easy. What's more, these moves may not always succeed. 
But a strategy of blindly investing in IT and expecting productivity to 
automatically rise is sure to fail. 


Copyright 1994 by CMP Publications. All rights reserved. 
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By Erik Brynjolfsson 


A few years ago, the business press was filled with stories about the 
so-called "productivity paradox" of computers: The billions of dollars 
poured into computers didn't seem to boost worker output. While these 
stories were based on research indicating that computers hadn't pulled their 
weight in the 1970s and early 1980s, the press reaction was out of 
proportion to the more carefully worded academic papers on the subject. 


The pendulum has now swung with full force in the opposite direction. Last 
year, after Lorin Hitt and I published a study that found a correlation 
between computer investment and significantly higher output in a sample of 
300 large companies, the same business publication that had screamed 
"Productivity Paradox" on its cover only a few years before ran another 
cover story on the "Technology Payoff." Dozens of similar stories 

ollowed. 


While it appears that there has been some turnaround in productivity, both 
headlines overstate reality and give short shrift to the limitations of the 
underlying academic studies on which they were based. As more research is 
done, we are gradually developing a clearer picture of the relationship 
between information technology (IT) and productivity. However, as someone 
whose research focuses on this area, I feel compelled to issue a warning: 
Productivity measurement isn't physics. Our tools are still blunt, and our 
conclusions not as definitive as we would like. Although it is 

understandable that managers want clear-cut answers, far more work will have 
to be done before the last word is written on IT productivity. 


In any event, an excessive focus on aggregate productivity statistics can 
distract us from the realities of using IT to create customer value. 


Perhaps the most important reality is that despite what the statistics say 

about the "average" return on IT investment, each manager must decide 

which projects are worthwhile. There is no bank where companies can deposit 
IT investments and withdraw an "average" return. On the contrary, at the 
height of the disillusionment with computer productivity, the financial 
institutions I visited were quietly reaping returns in the hundred of 

millions of dollars on their IT investments. More recently, I watched a 

large insurance carrier write off a $100 million failed investment in a 
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billing system. Productivity does not automatically follow IT dollars--it 
takes a lot of hard work. 


Another key reality is that even when high productivity is achieved, it does 
not automatically translate into competitive advantage. In fact, a 
single-minded focus on productivity can be counterproductive. Competitive 
advantage comes from delivering what customers value and from doing so in a 
way that cannot be easily copied. 


Because productivity is typically construed to involve a narrow focus on 
reducing costs and increasing throughput, it diverts attention from areas 
like customer service, quality, and timeliness. These areas are not as easy 
to quantify, but they are often places where IT can have the biggest impact. 
Customer values have shifted from mass consumption toward subtler, 
quality-of-life issues. Although conventional measures of productivity are 
better at accounting for physical input and output, that's no reason to rely 
solely on these factors. 


Achilles' Heel 


The typical approach of basing an investment decision on whether a new 
technology increases productivity may sound sensible, but it misses an 
important point: Technology is only a tool, and it's one that rivals can 
acquire. If a company tries to hone its competitive edge on technology 
alone, it will soon find itself imitated. Technology must be aligned with 
the core competencies of the company to deliver true value. 


For some corporations, cost leadership remains a distinct advantage. For 
them, productivity is the essential metric. But for others, customer 

intimacy or product excellence sets them apart, and their emphasis should be 
on different metrics. This is not to say that productivity can be ignored by 
any company. Costs must at least be competitive before other factors can be 
exploited. Evaluating the productivity effects of information technology 
(IT) is an important first step toward achieving advantage, but it is only a 
first step. 


While my past work at MIT focused on the conventional approach to 
productivity measurement, my colleagues and I have begun to take a broader 
view of the potential benefits of IT. Working with InformationWeek, we 
studied input from 285 companies on the IW 500 listing. Some of the 
preliminary results confirm the importance of looking beyond cost savings to 
identify the contributions of computers. In fact, the No. 1 benefit that 
managers of IW 500 companies say they expect from their IT investments is 
improved customer service. Lowering costs is the next most important 
benefit, say the managers. But they also stress timeliness of interactions 
with customers, higher product and service quality, support for 
reengineering efforts, and better flexibility. 


Cutting Costs Is Not Key 


The emphasis on customer service is apparent in virtually every industry 
surveyed. Cutting costs is stressed by companies in the energy, mining, and 
commodities businesses, where cost competition is rampant. Cutting costs is 
also a priority for insurance and health-care companies. Quality is stressed 
by pharmaceuticals companies and, to some extent, the banking industry--in 
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these fields, small mistakes can cost millions of dollars. 


Saving time is the priority of the computer hardware and service industries, 
where product cycles are measured in months. Improving timeliness also ranks 
highest in general manufacturing. In fact, despite all the evidence of these 
companies' successes in cutting costs over the past decade, manufacturing 
puts less emphasis on cutting costs than any other industry. The survey 
suggests that for many manufacturers, low prices are a necessity, but 
competitive advantage comes from faster delivery, higher quality, and 
improved customer service. 


The architecture of information systems must be adapted to support these new 
goals. This makes the original selling point for client-server systems--that 
they are cheaper than mainframes--increasingly irrelevant. While there is 
evidence that client-server can cut costs, we found that the IW 500 

companies moving most aggressively to client-server architectures were less 
interested in cost savings than the other corporations in our sample. 

Instead, client-server-oriented corporations expect the greater benefits 

from their investments to come from improved timeliness and better support 
of organizational reengineering efforts (see charts, p. 35). 


Of course, these benefits are difficult to quantify, so many companies' 
official justification for moving to client-server is cost savings. One 
manager in a diversified financial company thought the main benefits of the 
new system would be to allow top management to more quickly identify 
customer-service problems and develop scenarios for product introductions. 
But because his management demanded that "hard" benefits be identified, he 
confessed that he justified the system mainly on the basis of eliminating 
several dozen clerks and systems personnel. He told me a post-audit was 
unlikely once the system was in place, and he suspected he would never be 
forced to make the staffing cuts. 


According to the IW 500 survey, there is one IS strategy that closely 
focuses on cost-cutting: outsourcing. While this could be construed as 
evidence that outsourcing saves money, more complex factors are at work. 
Because lower costs are relatively easy to measure, this is one of the few 
IS goals that can be delegated to an outsider. When the IS group is called 
on to support more ambiguous goals, outsourcing is more likely to lead to 
conflict. 


The difficulty of measuring benefits such as improved customer service also 
makes it difficult to justify IT spending and to intelligently set budgets. 
Therefore, it is encouraging that only a minority of companies in our survey 
(25%) have resorted to using the old rule of thumb of setting IS budgets 
based on a fixed proportion of total revenues. 


Using traditional capital budgeting approaches is more difficult when the 
costs and benefits of IS are intangible. But that does not mean companies 
should abandon them altogether. On the contrary, extra caution should be 
applied to avoid the common trap of assuming that if something can't be 
measured well, it should be ignored. This strategy is tantamount to valuing 
corporate intangibles at zero, which is no less arbitrary than making an 
educated guess. 


As businesses move to an information era that emphasizes competition on the 
basis of customer service, quality, and speed of delivery, new measures will 
have to be developed to augment our Industrial Age concept of productivity. 
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Fortunately, some of the hidden benefits and costs of new IT systems can be 
quantified without too much difficulty. For instance, managers at many 
manufacturing plants find they can attach dollar values to the inventory 
savings, reduced space requirements, and decrease in rework enabled by MRP 
(manufacturing resource planning) II systems. These benefits often amount to 
more than the direct labor and energy savings gained from the system. 
Similarly, the life- cycle costs of maintenance, training, and support, when 
properly measured, typically dwarf the up-front costs of new computer 
systems. 


Another danger of focusing narrowly on maximizing traditional productivity 
measures: It can inhibit creative thinking about how technology affects 
other business processes. While computer systems must be aligned with 
business goals, this does not necessarily mean implementing a one-sided 
adaptation of the technology. In some cases, the best strategy is to modify 
business processes and goals to better exploit the technology. Not only can 
this lead to new ways of providing customer value, but when ntechnology is 
used to leverage special competencies of a business, it also becomes much 
more difficult for competitors to duplicate the approach. 


It's easy to draw the wrong conclusions from the reports that IT spending 

has been linked to improved productivity. Not only is IT spending alone 
unlikely to achieve the reported productivity gains, but given the way most 
corporations measure it, productivity by itself may also be too constricting 

a goal. Designing and implementing accurate measures and linking IT to real 
business needs is not easy. What's more, these moves may not always succeed. 
But a strategy of blindly investing in IT and expecting productivity to 
automatically rise is sure to fail. 


Copyright 1994 by CMP Publications. АП rights reserved. 
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The information revolution 
is tranforming 
the nature 
of competition 
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Michael E. Porter and 
Victor E. Millar 


How information 
gives you 
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It is hard to overestimate the strategic 
significance of the new information technology. This tech- 
nology is transforming the nature of products, processes, 
companies, industries, and even competition itself. Until 
recently, most managers treated information technology as 
a support service and delegated it to EDP departments 
Now, however, every company must understand the broad 
effects and implications of the new technology and how it 
can create substantial and sustainable competitive 
advantages. 

The authors of this article provide a useful 
framework for analyzing the strategic significance of the 
new information technology. They show how and why the 
technology is changing the way companies operate inter- 
nally as well as altering the relationships among compa- 
nies and their suppliers, customers, and rivals. They go on 
to identify three specific ways that the technology affects 
competition: it alters industry structures, it supports cost 
and differentiation strategies, and it spawns entirely new 
businesses. They outline five steps to help managers assess 
the impact of the information revolution on their own com- 
panies. 

Mr Porter is professor of business adminis- 
tration at the Harvard Business School. He is the author of 
the new best-seller Competitive Advantage (Free Press, 
1985) and Competitive Strategy (Free Press, 1980), and he 
recently served on the Presidential Commission on Indus- 
trial Competitiveness. 

Mr. Millar is the managing partner for 
practice of Arthur Andersen & Co. and is responsible for 
the professional practices of the firm worldwide. He has 
worked extensively with executives to increase their un- 
derstanding of information in the management function. 


The information revolution is sweeping 
through our economy. No company can escape its ef- 
fects. Dramatic reductions in the cost of obtaining, 
processing, and transmitting information are changing 
the way we do business. 

Most general managers know that the 
revolution is under way, and few dispute its impor- 
tance. As more and more of their time and investment 
capital is absorbed in information technology and its 
effects, executives have a growing awareness that the 
technology can no longer be the exclusive territory of 
EDP or IS departments. As they see their rivals use in- 
formation for competitive advantage, these executives 
recognize the need to become directly involved in the 
management of the new technology. In the face of rapid 
change, however, they don't know how. 

This article aims to help general manag- 
ers respond to the challenges of the information теуо- 
lution. How will advances in information technology 
affect competition and the sources of competitive ad- 
vantage? What strategies should a company pursue to 
exploit the technology? What are the implications of 
actions that competitors may already have taken? Of 
the many opportunities for investment in information 
technology, which are the most urgent? 

To answer these questions, managers 
must first understand that information technology is 
more than just computers. Today, information technol- 
ogy must be conceived of broadly to encompass the in- 
formation that businesses create and use as well as a 
wide spectrum of increasingly convergent and linked - 
technologies that process the information. In addition 
to computers, then, data recognition equipment, com- 
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munications technologies, factory automation, and 
other hardware and services are involved. 

The information revolution is affecting 
competition in three vital ways: 


It changes industry structure and, in so 
doing, alters the rules of competition. 


It creates competitive advantage by giv- 
ing companies new ways to outperform. 
their rivals. 


It spawns whole new businesses, often 
from within a company’s existing 
operations. 


We discuss the reasons why informa- 
tion technology has acquired strategic significance and 
how it is affecting all businesses. We then describe how 
the new technology changes the nature of competition 
and how astute companies have exploited this. Finally, 
we outline a procedure managers can use to assess the 
role of information technology in their business and to 
help define investment priorities to turn the technol- 
ogy to their competitive advantage. 





Strategic significance 


Information technology is changing the 
way companies operate. It is affecting the entire pro- 
cess by which companies create their products. Fur- 
thermore, it is reshaping the product itself: the entire 
package of physical goods, services, and information 
companies provide to create value for their buyers. 

An important concept that highlights 
the role of information technology in competition is 
the “value chain.” This concept divides a company's 
activities into the technologically and economically 
distinct activities it performs to do business. We call 
these “value activities.” The value a company creates 
is measured by the amount that buyers are willing to 
pay for a product or service. A business is profitable if 
the value it creates exceeds the cost of performing the 
value activities. To gain competitive advantage over its 
rivals, a company must either perform these activities 
at a lower cost or perform them in a way that leads to 
differentiation and a premium price (more value). 

Acompany’s value activities fall into 
nine generic categories (see Exhibit I). Primary activi- 
ties are those involved in the physical creation of the 
product, its marketing and delivery to buyers, and its 
support and servicing after sale. Support activities pro- 
vide the inputs and infrastructure that allow the pri- 
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mary activities to take place. Every activity employs 
purchased inputs, human resources, and a combination 
of technologies. Firm infrastructure, including such 
functions as general management, legal work, and ac- 
counting, supports the entire chain. Within each of 
these generic categories, a company will perform a 
number of discrete activities, depending on the partic- 
ular business. Service, for example, frequently includes 
activities such as installation, repair, adjustment, up- 
grading, and parts inventory management. 

Acompany’s value chain is a system of 
interdependent activities, which are connected by 
linkages. Linkages exist when the way in which one 
activity is performed affects the cost or effectiveness of 
other activities. Linkages often create trade-offs in per- 
forming different activities that should be optimized. 
This optimization may require trade-offs. For example, 
amore costly product design and more expensive raw 
materials can reduce after-sale service costs. A com- 
pany must resolve such trade-offs, in accordance with 
its strategy, to achieve competitive advantage. 

Linkages also require activities to be co- 
ordinated. On-time delivery requires that operations, 
outbound logistics, and service activities (installation, 
for example) should function smoothly together. Good 
coordination allows on-time delivery without the need 
for costly inventory. Careful management of linkages 
is often a powerful source of competitive advantage be- 
cause of the difficulty rivals have in perceiving them 
and in resolving trade-offs across organizational lines. 

The value chain for a company ina 
particular industry is embedded in a larger stream of 
activities that we term the “value system” (see Exhib- 
it II). The value system includes the value chains of 
suppliers, who provide inputs (such as raw materials, 
components, and purchased services) to the company's 
value chain. The company's product often passes 
through its channels' value chains on its way to the ul- 
timate buyer. Finally the product becomes a purchased 
input to the value chains of its buyers, who use it to 
perform one or more buyer activities. 

Linkages not only connect value activi- 
ties inside a company but also create interdependen- 
cies between its value chain and those of its suppliers 
and channels. A company can create competitive ad- 
vantage by optimizing or coordinating these links to 
the outside. For example, a candy manufacturer may 
save processing steps by persuading its suppliers to de- 
liver chocolate in liquid form rather than in molded 
bars. Just-in-time deliveries by the supplier may have 
the same effect. But the opportunities for savings 
through coordinating with suppliers and channels go 
far beyond logistics and order processing. The com- 
pany, suppliers, and channels can all benefit through 
better recognition and exploitation of such linkages. 

Competitive advantage in either cost or 
differentiation is a function of a company's value 
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chain. A company’s cost position reflects the collective 
cost of performing all its value activities relative to ri- 
vals. Each value activity has cost drivers that deter- 
mine the potential sources of a cost advantage. Simi- 
larly, a company’s ability to differentiate itself reflects 
the contribution of each value activity toward fulfill- 
ment of buyer needs. Many of a company’s activities— 
not just its physical product or service—contribute to 
differentiation. Buyer needs, in turn, depend not only 
on the impact of the company’s product on the buyer 
but also on the company’s other activities (for exam- 
ple, logistics or after-sale services}. 

In the search for competitive advantage, 
companies often differ in competitive scope—or the 
breadth of their activities. Competitive scope has four 
key dimensions: segment scope, vertical scope (degree 
of vertical integration], geographic scope, and industry 
scope (or the range of related industries in which the 
company competes}. 

Competitive scope is a powerful tool for 
creating competitive advantage. Broad scope can allow 
the company to exploit interrelationships between the 
value chains serving different industry segments, geo- 
graphic areas, or related industries. For example, two 


business units may share one sales force to sell their 
products, or the units may coordinate the procurement 
of common components. Competing nationally or 
globally with a coordinated strategy can yield а com- 
petitive advantage over local or domestic rivals. By em- 
ploying a broad vertical scope, a company can exploit 
the potential benefits of performing more activities in- 
ternally rather than use outside suppliers. 

By selecting a narrow scope, on the 
other hand, a company may be able to tailor the value 
chain to a particular target segment to achieve lower 
cost or differentiation. The competitive advantage of a 
narrow scope comes from customizing the value chain 
to best serve particular product varieties, buyers, or 
geographic regions. If the target segment has unusual 
needs, broad-scope competitors will not serve it well. 





Transforming the value chain 


Information technology is permeating 
the value chain at every point, transforming the way 
value activities are performed and the nature of the 
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linkages among them. It also is affecting competitive 
scope and reshaping the way products meet buyer 
needs. These basic effects explain why information 
technology has acquired strategic significance and is 
different from the many other technologies busi- 
nesses use. 

Every value activity has both a physical 
and an information-processing component. The physi- 
cal component includes all the physical tasks required 
to perform the activity. The information-processing 
component encompasses the steps required to capture, 
manipulate, and channel the data necessary to perform 
the activity. 

Every value activity creates and uses in- 
formation of some kind. A logistics activity, for exam- 
ple, uses information like scheduling promises, trans- 
portation rates, and production plans to ensure timely 
and cost-effective delivery. A service activity uses in- 
formation about service requests to schedule calls and 
order parts, and generates information on product fail- 
ures that a company can use to revise product designs 
and manufacturing methods. 

An activity's physical and information- 
processing components may be simple or quite com- 
plex. Different activities require a different mix of the 
two components. For instance, metal stamping uses 
more physical processing than information processing; 
processing of insurance claims requires just the oppo- 
site balance. 

For most of industrial history, techno- 
logical progress principally affected the physical com- 
ponent of what businesses do. During the Industrial 
Revolution, companies achieved competitive advan- 
tage by substituting machines for human labor. Infor- 
mation processing at that time was mostly the result 
of human effort. 

Now the pace of technological change is 
reversed. Information technology is advancing faster 
than technologies for physical processing. The costs of 
information storage, manipulation, and transmittal are 
falling rapidly and the boundaries of what is feasible in 
information processing are at the same time expand- 
ing. During the Industrial Revolution, the railroad cut 
the travel time from Boston, Massachusetts to Con- 
cord, New Hampshire from five days to four hours, а 
factor of 30.3 But the advances in information technol- 
ogy are even greater. The cost of computer power rela- 
tive to the cost of manual information processing is at 
least 8,000 times less expensive than the cost 30 years 
ago. Between 1958 and 1980 the time for one electronic 
operation fell by a factor of 80 million. Department of 
Defense studies show that the error rate in recording 
data through bar coding is 1 in 3,000,000, compared to 
1 error in 300 manual data entries. 

This technological transformation is 
expanding the limits of what companies can do faster 
than managers can explore the opportunities. The 
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information revolution affects all nine categories of 
value activity, from allowing computer-aided design in 
technology development to incorporating automation 
in warehouses (see Exhibit Л). The new technology 
substitutes machines for human effort in information 
processing. Paper ledgers and rules of thumb have 
given way to computers. 

Initially, companies used information 
technology. mainly for accounting and record-keeping 
functions. In these applications, the computers auto- 
mated repetitive clerical functions such as order pro- 
cessing. Today information technology is spreading 
throughout the value chain and is performing optimi- 
zation and control functions as well as more judgmen- 
tal executive functions. General Electric, for instance, 
uses a data base that includes the accumulated experi- 
ence and (often intuitive] knowledge of its appliance 
service engineers to provide support to customers by 
phone. 

Information technology is generating 
more data as a company performs its activities and is 
permitting it to collect or capture information that was 
rot available before. Such technology also makes room 
fora more comprehensive analysis and use of the ex- 
panded data. The number of variables that a company 
can analyze or control has grown dramatically. Hunt- 
Wesson, for example, developed a computer model to 
aid it in studying distribution-center expansion and 
relocation issues. The model enabled the company to 
evaluate many more different variables, scenarios, and 
alternative strategies than had been possible before. 
Similarly information technology helped Sulzer Broth- 
ers’ engineers improve the design of diesel engines in 
ways that manual calculations could not. 

Information technology is also trans- 
forming the physical processing component of activi- 
ties. Computer-controlled machine tools are faster, 
more accurate, and more flexible in manufacturing 
than the older, manually operated machines. Schlum- 
terger has developed an electronic device permitting 
engineers to measure the angle of a drill bit, the tem- 
rerature of a rock, and other variables while drilling oil 
wells. The result: drilling time is reduced and some 
well-logging steps are eliminated. On the West Coast, 
some fishermen now use weather satellite data on 
ccean temperatures to identify promising fishing 
grounds. This practice greatly reduces the fishermen's 
steaming time and fuel costs. 1 

Information technology not only affects 
how individual activities are performed but, through 
new information flows, it is also greatly enhancing a 
company’s ability to exploit linkages between activi- 
ties, both within and outside the company. The tech- 
rology is creating new linkages between activities, and 
companies can now coordinate their actions more 
dosely with those of their buyers and suppliers. For ex- 
ample, McKesson, the nation's largest drug distributor, 
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provides its drugstore customers with terminals. The 
company makes it so easy for clients to order, receive, 
and prepare invoices that the customers, in return, 
are willing to place larger orders. At the same time, 
McKesson has streamlined its order processing. 

Finally the new technology has a pow- 
erful effect on competitive scope. Information systems 
allow companies to coordinate value activities in far- 
flung geographic locations. (For example, Boeing engi- 
neers work on designs on-line with foreign suppliers.) 
Information technology is also creating many new 
interrelationships among businesses, expanding the 
scope of industries in which a company must compete 
to achieve competitive advantage. 

So pervasive is the impact of informa- 
tion technology that it confronts executives with a 
tough problem: too much information. This problem 
creates new uses of information technology to store 
and analyze the flood of information available to 
executives. 





Transforming the product 


Most products have always had both a 
physical and an information component. The latter, 
broadly defined, is everything that the buyer needs to 
know to obtain the product and use it to achieve the 
desired result. That is, a product includes information 
about its characteristics and how it should be used and 
supported. For example, convenient, accessible infor- 
mation on maintenance and service procedures is an 
important buyer criterion in consumer appliances. 

Historically, а product's physical com- 
ponent has been more important than its information 
component. The new technology, however, makes it 
feasible to supply far more information along with the 
physical product. For example, General Electric's appli- 
ance service data base supports a consumer hotline 
that helps differentiate GE’s service support from its 
rivals’. Similarly, some railroad and trucking compa- 
nies offer up-to-the-minute information on the where- 
abouts of shippers’ freight, which improves coordina- 
tion between shippers and the railroad. The new tech- 
nology is also making it increasingly possible to offer 
products with no physical component at all. Compu- 
stat’s customers have access to corporate financial data 
filed with the Securities and Exchange Commission, 
and many companies have sprung up to perform en- 
ergy use analyses of buildings. 

Many products also process information 
in their normal functioning. A dishwasher, for exam- 
ple, requires a control system that directs the various 
components of the unit through the washing cycle and 
displays the process to the user. The new information 
technology is enhancing product performance and is 
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making it easier to boost a product's information con- 
tent. Electronic control of the automobile, for example, 
is becoming more visible in dashboard displays, talking 
dashboards, diagnostic messages, and the like. 

There is an unmistakable trend toward 
expanding the information content in products. This 
component, combined with changes in companies’ 
value chains, underscores the increasingly strategic 
role of information technology. There are no longer 
mature industries; rather, there are mature ways of do- 
ingbusiness. 





Direction & pace of change 


Although a trend toward information 
intensity in companies and products is evident, the 
role and importance of the technology differs in each 
industry. Banking and insurance, for example, have al- 
ways been information intensive. Such industries were 
naturally among the first and most enthusiastic users 
of data processing. On the other hand, physical process- 
ing will continue to dominate in industries that pro- 
duce, say, cement, despite increased information pro- 
cessing in such businesses. 

Exhibit IV, which relates information 
intensity in the value chain to information content in 
the product, illuminates the differences in the role and 
intensity of information among various industries. The 
banking and newspaper industries have a high informa- 
tion-technology content in both product and process. 
The oil-refining industry has a high use of information 
in the refining process but a relatively low information 
content in the product dimension. 

Because of the falling cost and growing 
capacity of the new technology, many industries seem 
to be moving toward a higher information content in 
both product and process. It should be emphasized that 
technology will continue to improve rapidly. The cost 
of hardware will continue to drop, and managers will 
continue to distribute the technology among even the 
lower levels of the company. The cost of developing 
software, now a key constraint, will fall as more pack- 
ages become available that are easily tailored to cus- 
tomers' circumstances. The applications of informa- 
tion technology that companies are using today are 
only a beginning. 

Information technology is not only 
transforming products and processes but also the na- 
ture of competition itself. Despite the growing use of 
information technology, industries will always differ in 
their position in Exhibit IV and their pace of change. 








Changing the nature of 
competition 


After surveying a wide range of indus- 
tries, we find that information technology is changing 
the rules of competition in three ways. First, advances 
ininformation technology are changing the industry 
structure. Second, information technology is an in- 
creasingly important lever that companies can use to 
create competitive advantage. A company's search for 
competitive advantage through information technol- 
ogy often also spreads to affect industry structure as 
competitors imitate the leader's strategic innovations. 
Finally, the information revolution is spawning com- 
pletely new businesses. These three effects are critical 
for understanding the impact of information technol- 
ogy on a particular industry and for formulating effec- 
tive strategic responses. 





Changing industry structure 


The structure of an industry is embod- 
ied in five competitive forces that collectively deter- 
mine industry profitability: the power of buyers, the 
power of suppliers, the threat of new entrants, the 
threat of substitute products, and the rivalry among 
existing competitors (see Exhibit V). The collective 
strength of the five forces varies from industry to 
industry, as does average profitability. The strength of 
each of the five forces can also change, either improv- 
ing or eroding the attractiveness of an industry? 

Information technology can alter each 
of the five competitive forces and, hence, industry 
attractiveness as well. The technology is unfreezing 
the structure of many industries, creating the need and 
opportunity for change. For example: 





Information technology increases the 
power of buyers in industries assembling purchased 
components. Automated bills for materials and vendor 
quotation files make it easier for buyers to evaluate 
sources of materials and make-or-buy decisions. 
Information technologies requiring 
large investments in complex software have raised the 
barriers to entry. For example, banks competing in 
cash management services for corporate clients now 
need advanced software to give customers on-line 
account information. These banks may also need to 
invest in improved computer hardware and other 
facilities. 





























Flexible computer-aided design and 
manufacturing systems have influenced the threat of 
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Information technology 
and industry structure 





Buyerpower Videotex home shopping ser- 
vices, such as Comp-U-Card, 
increase buyers’ information. 
Buyers use their personal 
computers to browse through 
electronic catalogs and com- 
pare prices and product spe- 
Cifications. Customers can 
make purchases at any hour 

at prices typically 25% to 30% 
below suggested retail levels. 
Comp-U-Card is growing 
quickly: revenues have quin- 
tupled in two years to $9.5 
million and membership is now 
15,000. According to some pro- 
jections, by the mid-1990s, 75% 
of U.S. households will have 
access to such services. 





Buyer power _ Shelternet, an electronic infor- 
mation exchange offered by 
First Boston Corporation, allows 
real estate brokers to determine 
quickly and easily what mort- 
gage packages are available 
and whether the buyer will qual- 
ify for financing. This improves 
the position of both brokers and 
homebuyers in shopping for 
mortgages. The parties can 
make preliminary commitments 
within 30 minutes. 





Substitution Electronic data bases, such as 
NEXIS, are substituting for 
library research and consulting 
firms. NEXIS subscribers can 
quickly search the full text of any 
article in 225 periodicals. Users 
drastically reduce the time spent 
in literature searches. In addi- 
tion, the buyer avoids the cost of 
journal subscriptions and pays 
only for the information required. 





substitution in many industries by making it quicker, 
easier, and cheaper to incorporate enhanced features 
into products. 














The automation of order processing and 
customer billing has increased rivalry in many distti- 
bution industries. The new technology raises fixed 
costs at the same time as it displaces people. As a re- 
sult, distributors must often fight harder for incremen- 
tal volume. 


Industries such as airlines, financial ser- 
vices, distribution, and information suppliers (see the 
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upper right-hand corner of Exhibit IV) have felt these 
effects so far.‘ (See the insert, "Information Technology 
and Industry Structure,” for more examples.) 

Information technology has had a par- 
ticularly strong impact on bargaining relationships be- 
tween suppliers and buyers since it affects the linkages 
between companies and their suppliers, channels, and 
buyers. Information systems that cross company lines 
are becoming common. In some cases, the boundaries 
of industries themselves have changed." 

Systems that connect buyers and sup- 
pliers are spreading. Xerox gives manufacturing data to 
suppliers electronically to help them deliver materials. 
To speed up order entry, Westinghouse Electric Supply 
Company and American Hospital Supply have fur- 
nished their customers with terminals. Among other 
things, many systems raise the costs of switching to a 
new partner because of the disruption and retraining 
required. These systems tend to tie companies more 
closely to their buyers and suppliers. 

Information technology is altering the 
relationship among scale, automation, and flexibility 
with potentially profound consequences. Large-scale 
production is no longer essential to achieve automa- 
tion. As a result, entry barriers in a number of indus- 
tries are falling. 

At the same time, automation no longer 
necessarily leads to inflexibility. For example, General 
Electric rebuilt its Erie locomotive facility as a large- 
scale yet flexible factory using computers to store all 
design and manufacturing data. Ten types of motor 
frames can be accommodated without manual adjust- 
ments to the machines. After installation of a “smart” 
manufacturing system, BMW can build customized 
cars (each with its own tailored gearbox, transmission 
system, interior, and other features) on the normal 
assembly line. Automation and flexibility are achieved 
simultaneously, a pairing that changes the pattern of 
rivalry among competitors. 

The increasing flexibility in performing 
many value activities combined with the falling costs 
of designing products has triggered an avalanche of 
opportunities to customize and to serve small market 
niches. Computer-aided design capability not only 
reduces the cost of designing new products but also 
dramatically reduces the cost of modifying or adding 
features to existing products. The cost of tailoring 
products to market segments is falling, again affecting 
the pattern of industry rivalry. 

While managers can use information 
technology to improve their industry structure, the 
technology also has the potential to destroy that struc- 
ture. For example, information systems now permit 
the airline industry to alter fares frequently and to 
charge many different fares between any two points. 
At the same time, however, the technology makes the 
flight and fare schedules more readily available and 
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allows travel agents and individuals to shop around 
quickly for the lowest fare. The result is a lower fare 
structure than might otherwise exist. Information 
technology has made a number of professional service 
industries less attractive by reducing personal interac- 
tion and making service more of a commodity. Manag- 
ers must look carefully at the structural implications 
of the new technology to realize its advantages or to be 
prepared for its consequences. 





Creating competitive advantage 


Inany company, information technol- 
сву has a powerful effect on competitive advantage in 
either cost or differentiation. The technology affects 
value activities themselves or allows companies to 
gain competitive advantage by exploiting changes in 
competitive scope. 


Lowering cost. As we have seen, infor- 
mation technology can alter a company's costs in any 
part of the value chain." The technology's historical 
impact on cost was confined to activities in which 
repetitive information processing played a large part. 
These limits no longer exist, however. Even activities 
like assembly that mainly involve physical pro- 
cessing now have a large information-processing 
component. 

Canon, for example, built a low-cost 
copier assembly process around an automated parts- 
selection and materials-handling system. Assembly 
workers have bins containing all the parts needed for 
the particular copier. Canon's success with this system 
derives from the software that controls parts inventory 
and selection. In insurance brokerage, a number of in- 
surance companies usually participate in underwriting 
a contract. The costs of documenting each company's 
participation are high. Now a computer model can op- 
timize (and often reduce) the number of insurers per 
contract, lowering the broker's total cost. In garment 
production, equipment such as automated pattern 
drawers, fabric cutters, and systems for delivering cloth 
to the final sewing station have reduced the labor time 
for manufacturing by up to 50%. (See the insert, "Aim: 
A Competitive Edge,” for further examples.) 

In addition to playing a direct role in 
cost, information technology often alters the cost driv- 
ers of activities in ways that can improve (or erode] a 
company’s relative cost position. For example, Louisi- 
ana Oil & Tire has taken all ten of its salespeople off 
the road and made them into telemarketers. As a 
result, sales expenses have fallen by 10% and sales 
volume has doubled. However, the move has made the 
national scale of operations the key determinant of 
the cost of selling, rather than regional scale. 











Aim: 
a competitive edge 





Lowering Cost Casinos spend up to 20% of 
revenues on complimentary 
services for high rollers. One 
assignment for pit bosses has 
always been to keep an eye out 
for the big spenders. Now, how- 
ever, many casinos have devel- 
oped computer systems to 
analyze data on customers. 
Caesar's Palace lowered 15 
complimentary budget more 
than 20% by developing a 
player-rating system for more 
accurate identification of big 
spenders. 





Enhancing 
Differentiation 


American Express has devel- 
oped differentiated travel ser- 
vices for corporate customers 
through the use of information 
technology. The services include 
arranging travel and close moni- 
toring of individual expenses. 
Computers search for the lowest 
airplane fares, track travel 
expenses for each cardholder, 
and issue monthly statements. 





Enhancing differentiation. The impact 
of information technology on differentiation strategies 
is equally dramatic. As noted earlier, the role of a com- 
pany and its product in the buyer's value chain is the 
key determinant of differentiation. The new informa- 
tion technology makes it possible to customize prod- 
ucts. Using automation, for instance, Sulzer Brothers 
has increased from five to eight the number of cylinder 
bore sizes of new low-speed marine diesel engines. 
Shipowners now choose an engine that is more pre- 
cisely suited to their needs and thereby recoup signifi- 
cant fuel savings. Similarly, Digital Equipments artifi- 
cial intelligence system, XCON, uses decision rules to 
develop custom computer configurations. This dra- 
matically reduces the time required to fill orders and 
increases accuracy — which enhances Digital's image as 
aquality provider. 

By bundling more information with the 
physical product package sold to the buyer, the new 
technology affects a company’s ability to differentiate 
itself. For example, a magazine distributor offers retail- 
ers processing credits for unsold items more efficiently 
than its competitors. Similarly, the embedding of infor- 
mation systems in the physical product itself is an in- 
creasingly powerful way to distinguish it from compet- 
ing goods. 
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Changing competitive scope. Informa- 
tion technology can alter the relationship between 
competitive scope and competitive advantage. The 
technology increases a company’s ability to coordinate 
its activities regionally, nationally, and globally. It can 
unlock the power of broader geographic scope to create 
competitive advantage. Consider the newspaper indus- 
try. Dow Jones, publisher of the Wall Street Journal, 
pioneered the page transmission technology that links 
its 17 U.S. printing plants to produce a truly national 
newspaper. Such advances in communication plants 
have also made it possible to move toward a global 
strategy. Dow Jones has started the Asian Wall Street 
Journal and the Wall Street Journal-European Edition 
and shares much of the editorial content while print- 
ing the papers in plants all over the world. 

The information revolution is creating 
interrelationships among industries that were previ- 
ously separate. The merging of computer and telecom- 
munications technologies is an important example. 
This convergence has profound effects on the structure 
of both industries. For example, AT&T is using its 
position in telecommunications as a staging point for 
entry into the computer industry. IBM, which recently 
acquired Rolm, the telecommunications equipment 
manufacturer, is now joining the competition from the 
other direction. Information technology is also at the 
core of growing interrelationships in financial services, 
where the banking, insurance, and brokerage industries 
are merging, and in office equipment, where once dis- 
tinct functions such as typing, photocopying, and data 
and voice communications can now be combined. 

Broad-line companies are increasingly 
able to segment their offerings in ways that were previ- 
ously feasible only for focused companies. In the truck- 
ing industry, Intermodal Transportation Services, Inc. 
of Cincinnati has completely changed its system for 
quoting prices. In the past, each local office set prices 
using manual procedures. Intermodal now uses micro- 
computers to link its offices to a center that calculates 
all prices. The new system gives the company the ca- 
pacity to introduce a new pricing policy to offer dis- 
counts to national accounts, which place their orders 
from all over the country. Intermodal is tailoring its 
value chain to large national customers in a way that 
was previously impossible. 

As information technology becomes 
more widespread, the opportunities to take advantage 
of a new competitive scope will only increase. The 
benefits of scope (and the achievement of linkages}, 
however, can accrue only when the information tech- 
nology spread throughout the organization can com- 
municate. Completely decentralized organizational de- 
sign and application of information technology will 
thwart these possibilities, because the information 
technology introduced in various parts of a company 
will not be compatible. 
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Spawning new businesses 


The information revolution is giving 
birth to completely new industries in three distinct 
ways. First, it makes new businesses technologically 
feasible. For example, modern imaging and telecom- 
munications technology blend to support new facsim- 
ile services such as Federal Express's Zapmail. Simi- 
larly, advances in microelectronics made personal 
computing possible. Services such as Merrill Lynch's 
Cash Management Account required new information 
technology to combine several financial products 
intoone. 

Second, information technology can 
also spawn new businesses by creating derived demand 
for new products. One example is Western Union's 
EasyLink service, a sophisticated, high-speed, data- 
communications network that allows personal com- 
puters, word processors, and other electronic devices 
to send messages to each other and to telex machines 
throughout the world. This service was not needed be- 
fore the spread of information technology caused a 
demand for it. 

Third, information technology creates 
new businesses within old ones. A company with in- 
formation processing embedded in its value chain may 
have excess capacity or skills that can be sold outside. 
Sears took advantage of its skills in processing credit 
card accounts and of its massive scale to provide simi- 
lar services to others. It sells credit-authorization and 
transaction-processing services to Phillips Petroleum 
and retail remittance-processing services to Mellon 
Bank. Similarly, a manufacturer of automotive parts, 
A.O. Smith, developed data-communications expertise 
to meet the needs of its traditional businesses. When a 
bank consortium went looking for a contractor to run 
a network of automated teller machines, A.O. Smith 
got the job. Eastman Kodak recently began offering 
long-distance telephone and data-transmission ser- 
vices through its internal telecommunications system. 
Where the information technology used in a compa- 
ny’s value chain is sensitive to scale, a company may 
improve its overall competitive advantage by increas- 
ing the scale of information processing and lowering 
costs. By selling extra capacity outside, it is at the same 
time generating new revenue. 

Companies also are increasingly able to 
create and sell to others information that is a by- 
product of their operations. National Benefit Life re- 
portedly merged with American Can in part to gain 
access to data on the nine million customers of 
American Can's direct-mail retailing subsidiary. The 
use of bar-code scanners in supermarket retailing has 
turned grocery stores into market research labs. Retail- 
ers can run an ad in the morning newspaper and find 
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out its effect by early afternoon. They can also sell 

this data to market research companies and to food 
processors. 
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Competing in the age of 
information 


Senior executives can follow five steps 
to take advantage of opportunities that the informa- 
tion revolution has created. 


1 Assess information intensity. A compa- 
ny’s first task is to evaluate the existing and potential 
information intensity of the products and processes of 
its business units. To help managers accomplish this, 
we have developed some measures of the potential 
importance of information technology. 

Itis very likely that information tech- 
nology will play a strategic role in an industry 
that is characterized by one or more of the following 
features: 


[] Potentially high information intensity 
in the value chain—a large number of suppliers or cus- 
tomers with whom the company deals directly, a prod- 
uct requiring a large quantity of information in selling, 
a product line with many distinct product varieties, а 
product composed of many parts, a large number of 
steps in a company’s manufacturing process, a long 
cycle time from the initial order to the delivered 
product. 














Potentially high information intensity 
in the product—a product that mainly provides infor- 
mation, a product whose operation involves substan- 
tial information processing, a product whose use 
requires the buyer to process a lot of information, a 
product requiring especially high costs for buyer train- 
ing, a product that has many altemative uses or is sold 
to a buyer with high information intensity in his or her 
own business. 





These may help identify priority busi- 
ness units for investment in information technology. 
When selecting priority areas, remember the breadth of 
information technology it involves more than simple 
computing. 


2 Determine the role of information tech- 
nology in industry structure. Managers should predict 
the likely impact of information technology on their 
industry's structure. They must examine how informa- 
tion technology might affect each of the five competi- 
tive forces. Not only is each force likely to change but 


industry boundaries may change as well. Chances are 
that a new definition of the industry may be necessary. 

Many companies are partly in control of 
the nature and pace of change in the industry struc- 
ture. Companies have permanently altered the bases of 
competition in their favor in many industries through 
aggressive investments in information technology and 
have forced other companies to follow. Citibank, with 
its automated teller machines and transaction process- 
ing; American Airlines, with its computerized reserva- 
tions system; and USA Today, with its newspaper page 
transmission to decentralized printing plants, are pio- 
neers that have used information technology to alter 
industry structure. A company should understand how 
structural change is forcing it to respond and look for 
ways to lead change in the industry. 


3 Identity and rank the ways in which in- 
formation technology might create competitive advan- 
tage. The starting assumption must be that the tech- 
nology is likely to affect every activity in the value 
chain. Equally important is the possibility that new 
linkages among activities are being made possible. By 
taking a careful look, managers can identify the value 
activities that are likely to be most affected in terms of 
cost and differentiation. Obviously, activities that rep- 
resent a large proportion of cost or that are critical to 
differentiation bear closest scrutiny, particularly if they 
have a significant information-processing component. 
Activities with important links to other activities in- 
side and outside the company are also critical. Execu- 
tives must examine such activities for ways in which 
information technology can create sustainable com- 
petitive advantage. 

In addition to taking a hard look at its 
value chain, a company should consider how informa- 
tion technology might allow a change in competitive 
scope. Can information technology help the company 
serve new segments! Will the flexibility of informa- 
tion technology allow broad-line competitors to invade 
areas that were once the province of niche competi- 
tors? Will information technology provide the leverage 
to expand the business globally? Can managers har- 
ness information technology to exploit interrelation- 
ships with other industries? Or, can the technology 
help a company create competitive advantage by nar- 
rowing its scope? 

А fresh look at the company's product 
may also be in order: 


Can the company bundle more informa- 
tion with the product? 


Can the company embed information 
technology in it? 
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4  Investigate how information technol- 
ogy might spawn new businesses. Managers should 
consider opportunities to create new businesses from 
existing ones. Information technology is an increas- 
ingly important avenue for corporate diversification. 
Lockheed, for example, entered the data base business 
by perceiving an opportunity to use its spare computer 
capacity. 

Identifying opportunities to spawn new 
businesses requires answering questions such as: 


What information generated (or poten- 
tially generated) in the business could 
the company sell? 


What information-processing capacity 
exists internally to start a new 
business? 


Does information technology make it 

feasible to produce new items related to 

the company’s product? 
5 Develop a plan for taking advantage of 
information technology. The first four steps should 
lead to an action plan to capitalize on the information 
revolution. This action plan should rank the strategic 
investments necessary in hardware and software, and 
in new product development activities that reflect the 
increasing information content in products. Organiza- 
tional changes that reflect the role that the technology 
plays in linking activities inside and outside the com- 
pany are likely to be necessary. 

The management of information tech- 
nology can no longer be the sole province of the EDP 
department. Increasingly, companies must employ in- 
formation technology with a sophisticated understand- 
ing of the requirements for competitive advantage. 
Organizations need to distribute the responsibility for 
systems development more widely in the organization. 
At the same time, general managers must be involved 
to ensure that cross-functional linkages, more possible 
to achieve with information technology, are exploited. 

These changes do not mean that a cen- 
tral information-technology function should play an 
insignificant role. Rather than control information 
technology, however, an IS manager should coordinate 
the architecture and standards of the many applica- 
tions throughout the organization, as well as provide _ 
assistance and coaching in systems development. Un- 
less the numerous applications of information technol- 
ogy inside a company are compatible with each other, 
many benefits may be lost. 

Information technology can help in the 
strategy implementation process. Reporting systems 
can track progress toward milestones and success fac- 
tors. By using information systems, companies can 
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measure their activities more precisely and help moti- 
vate managers to implement strategies successfully." 


Harvard Business Review 





The importance of the information rev- 
olution is not in dispute. The question is not whether 
information technology will have a significant impact 
ona company's competitive position; rather the ques- 
tion is when and how this impact will strike. Compa- 
nies that anticipate the power of information technol- 
ogy will be in control of events. Companies that do not 


respond will be forced to accept changes that others 
initiate and will find themselves at a competitive 


disadvantage. 
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Sears and the 
consensus 


By the early 1920s, however, the "buyer for the 
American farmer" concept had begun to lose its rel- 
evance to economic and social realities. With the 
coming of the automobile and good roads, rural 
America rapidly became less isolated, and the 
kinds of merchandise of interest to the farm family 
came more and more to be the kinds of merchan- 
dise of interest to city dwellers as well. In this pro- 
cess, radio advertising also played a significant 
role. There was no longer a separately definable 
rural market with its own unique characteristics and 
needs; that market, and the previously distinct 
urban market, were homogenizing into a general 
American mass market. 


The then managements of Sears and Ward's alike 
failed to grasp the significance of these new devel- 
opments. They knew that their companies had 
problems; sales were increasingly difficult to get 
and profits were slipping. 


Sears found the answer first- fortuitously. By bring- 
ing General Wood into ће company in November of 
1924, Julius Rosenwald acquired much more than 
the higher order of managerial skills ће was seek- 
ing. He acquired a man who was capable of intro- 
ducing a new entrepreneurial concept as fully 
responsive to the needs and opportunities of the 
times as Rosenwald's own had been to the needs 
and opportunities of a quarter-century earlier. 


One of Wood's interesting personal traits was a 
fascination with census data. This had its origins 
during his years on the Canal, where good reading 
material—or, for that matter, any reading material 
was scarce. The story is told that once, while con- 
fined to the infirmary with a minor ailment, the only 
thing Wood could find to read was the Statistical 
Abstract of the United States, which he began 
perusing simply to pass the time but soon came to 
Study avidly. Whether or not the infirmary story is 
apocryphal, it is clear that in his Canal experience 
he acquired a taste for and an understanding of 
demographic and economic statistics that stayed 
with him for the rest of his life. During his mature 
years, there was a widely circulated myth (probably 
grounded in fact) that the Statistical Abstract was 
his favorite bedside reading. In any event, his keen 
grasp of major trends in American life was evident 
in his business planning and even ordinary 
Conversation. 
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contributing ideas include Mark Albion, Robert Eccles, Douglas An- 
derson, Elon Kohlberg, and Richard Meyer, all Harvard colleagues. 
Michael Bell, Thomas Craig, Mary Kearney, апа Mark Thomas have 
most ably worked with me in putting these ideas into practice, and 
contributed greatly to my thinking in the process. Jane Kenney Austin, 
Eric Evans, and Paul Rosetti were invaluable in commenting or in 
researching important topic areas. Finally, Y have benefited from com- 
ments from colleagues at other schools, including Richard Schmalensee 
and John Stengrevics. 
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book without my assistant Kathleen Svensson. She has not only orga- 
nized my activities but also supervised the preparation of the manu- 
script. I am also grateful to Robert Wallace, my editor, as well as 
to others at The Free Press, for their patience and support in dealing 
with a sometimes recalcitrant author. I must also thank my many 
able Harvard MBA and doctoral students who have both stimulated 
my thinking and been a source of joy in using these ideas. I also 
want to thank Deborah Zylberberg for her constant encouragement. 
Finally, I owe a great deal to a number of thoughtful practitioners 
who have shared their concerns and problems with me. 
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Competitive Strategy: The Core 
Concepts 


Competition is at the core of the success or failure of firms. Competition 
determines the appropriateness of a firm's activities that can contribute 
to its performance, such as innovations, a cohesive culture, or good 
implementation. Competitive strategy is the search for a favorable 
competitive position in an industry, the fundamental arena in which 
competition occurs. Competitive strategy aims to establish a profitable 
and sustainable position against the forces that determine industry 
competition. м 

Two central questions underlie the choice of competitive strategy. 
The first is the attractiveness of industries for long-term profitability 
and the factors that determine it. Not all industries offer equal opportu- 
nities for sustained profitability, and the inherent profitability of its 
industry is one essential ingredient in determining the profitability 
of a firm. The second central question in competitive strategy is the 
determinants of relative competitive position within an industry. In 
most industries, some firms are much more profitable than others, 
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regardless of what the average profitability of the industry may be. 

Neither question is sufficient by itself to guide the choice of com- 
petitive strategy. A firm in a very attractive industry may still not 
earn attractive profits if it has chosen a poor competitive position. 
Conversely, a firm in an excellent competitive pósition may be in 
such a poor industry that it is not very profitable, and further efforts 
to enhance its position will be of little benefit! Both questions are 
dynamic; industry attractiveness and competitive position change. In- 
dustries become more or less attractive over time, and competitive 
position reflects an unending battle among competitors. Even long 
periods of stability can be abruptly ended by competitive moves. 

Both industry attractiveness and competitive position can be 
shaped by a firm, and this is what makes the choice of competitive 
strategy both challenging and exciting. While industry attractiveness 
is partly a reflection of factors over which a firm has little influence, 
competitive strategy has considerable power to make an industry more 
or less attractive. At the same time, a firm can-clearly improve or 
erode its position within an industry through its choice of Strategy, 
Competitive strategy, then, not only responds to the environment but 
also attempts to shape that environment in a firm's favor. 

These two central questions in competitive strategy have been 
at the core of my research. My book Competitive Strategy: Techniques 
Jor Analyzing Industries and Competitors presents an analytical frame- 
work for understanding industries and competitors, and formulating 
an overall competitive strategy. It describes the five competitive forces 
that determine the attractiveness of an industry and their underlying 
causes, as well as how these forces change over time and can be influ- 
enced through strategy. It identifies three broad generic strategies for 
achieving competitive advantage. It also shows how to analyze competi- 
tors and to predict and influence their behavior, and how to map 
competitors into strategic groups and assess the most attractive posi- 
tions in an industry. It then goes on to apply the framework to a 
range of important types of industry environments that I term struc- 
tural settings, including fragmented industries, emerging industries, 
industries undergoing a transition to maturity, declining industries, 


"Мапу strategic planning concepts have ignored industry attractiveness and stressed 
the pursuit of market share, often a recipe for pyrrhic victories. The winner in a 
fight for share in an unattractive industry may not be profitable, and the fight itself 
may make industry structure worse or erode the winner's profitability. Other planning 
concepts associate stalemates, or inability to get ahead of competitors, with unattrac- 
tive profits. In fact, stalemates can be quite profitable in attractive industries. 
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and global industries. Finally, the book examines the important strate- 
gic decisions that occur in the context of an industry, including vertical 
integration, capacity expansion, and entry. 

This book takes the framework in Competitive Strategy as a start- 
ing point. The central theme of this book is how a firm can actually 
create and sustain a competitive advantage in its industry—how it 
can implement the broad generic strategies. My aim is to build a 
bridge between strategy and implementation, rather than treat these 
two subjects independently or consider implementation scarcely at 
all as has been characteristic of much previous research in the field. 

Competitive advantage grows fundamentally out of value a firm 
is able to create for its buyers that exceeds the firm's cost of creating 
it. Value is what buyers are willing to pay, and superior value stems 
from offering lower prices than competitors for equivalent benefits 
or providing unique benefits that more than offset a higher price. 
There are two basic types of competitive advantage: cost leadership 
and differentiation. This book describes how a firm can gain a cost 
advantage or how it can differentiate itself. It describes how the choice 
of competitive scope, or the range of a firm’s acti 5, can play а 
powerful role in determining competitive advantage. Finally, it trans- 
lates these concepts, combined ‘with those in my earlier book, into 
overall implications. for offensive and defensive competitive strategy, 
including the role of uncertainty in influencing strategic choices. This 
book considers not only competitive strategy in an individual industry 
but also corporate strategy for the diversified firm. Competitive advan- 
tage in one industry can be strongly enhanced by interrelationships 
with business units competing in related industries, if these interrela- 
tionships can actually be achieved. Interrelationships among business 
units are the principal means by which a diversified firm creates value, 
and thus provide the underpinnings for corporate strategy. I will de- 
scribe how interrelationships among business units can be identified 
and translated into a corporate strategy, as well as how interrelation- 
ships can be achieved in practice despite the organizational impedi- 
ments to doing so that are present in many diversified firms. 

Though the emphases of this book and my earlier book are differ- 
ent, they are strongly complementary. The emphasis of Competitive 
Strategy is on industry structure and competitor analysis in a variety 
of industry environments, though it contains many implications for 
competitive advantage. This book begins by assuming an understand- 
ing of industry structure and competitor behavior, and is preoccupied 
with how to translate that understanding into a competitive advantage. 





Actions to create competitive advantage often have important сопзе- 
quences for industry structure and competitive reaction, however, and 
thus I will return to these subjects frequently. 

This book can be read independently of Competitive Strategy, 
but its power to aid practitioners in formulating strategy is diminished 
if the reader is not familiar with the core concepts presented in the 
earlier book. In this chapter, I will describe and elaborate. on some 
of those concepts. The discussion of the core concepts will also provide 
a good means of introducing the concepts and techniques in this book. 
In the process, I will address some of the most important questions 
that arise in applying the core concepts in practice. Thus even readers 
familiar with my earlier book may find the review of interest. 


The Structural Analysis of Industries 


The first fundamental determinant of a firm's profitability is indus- 
try attractiveness. Competitive strategy must grow out of a sophisti- 
cated understanding of the rules of competition that determine an 
industry's attractiveness. The ultimate aim of competitive strategy is 
to cope with and, ideally, to change those rules in the firm's favor. 
In any industry, whether it is domestic or international or produces 
a product or a service, the rules of competition are embodied in 
five competitive forces: the entry of new competitors, the threat of 
substitutes, the bargaining power of buyers, the bargaining power of 
suppliers, and the rivalry among the existing competitors (see Figure 
1-1). 

The collective strength of these five competitive forces determines 
the ability of firms in an industry to earn, on average, rates of return 
on investment in excess of the cost of capital. The strength of the 
five forces varies from industry to industry, and can change as an 
industry evolves. The result is that all industries are not alike from 
the standpoint of inherent profitability. In industries where the five 
forces are favorable, such as pharmaceuticals, soft drinks, and data 
base publishing, many competitors earn attractive returns. But in in- 
dustries where pressure from one or more of the forces is intense, 
such as rubber, steel, and video games, few firms command attractive 


"These concepts apply equally to products and services, I will use the term "product" 
in the generic sense throughout this book to refer to both product and service indus- 
tries. 
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Figure 1-1. The Five Competitive Forces that Determine Industry Profitability 


returns despite the best efforts of management. Industry profitability 
is not a function of what the product looks like or whether it embodies 
high or low technology, but of industry structure. Some very mundane 
industries such as postage meters and grain trading are extremely 
profitable, while some more glamorous, high-technology industries 
such as personal computers and cable television are not profitable 
for many participants. 

The five forces determine industry profitability because they influ- 
ence the prices, costs, and required investment of firms in an industry— 
the elements of return on investment. Buyer power influences the prices 
that firms can charge, for example, as does the threat of substitution. 
The power of buyers can also influence cost and investment, because 
powerful buyers demand costly service. The bargaining power of sup- 
pliers determines the costs of raw materials and other inputs. The 
intensity of rivalry influences prices as well as the costs of competing 
in areas such as plant, product development, advertising, and sales 
force. The threat of entry places a limit on prices, and shapes the 
investment required to deter entrants. 

The strength of each of the five competitive forces is a function 
of industry structure, or the underlying economic and technical charac- 
teristics of an industry. Its important elements are shown in Figure 
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1-2.? Industry structure is relatively stable, but can change over time 
as an industry evolves. Structural change shifts the overall and relative 
strength of the competitive forces, and can thus positively or negatively 
influence industry profitability. The industry trends that are the most 
important for strategy are those that affect industry structure. 

ТЕ the five competitive forces and their structural determinants 
were solely a function of intrinsic industry characteristics, then com- 
petitive strategy would rest heavily on picking the right industry and 
understanding the five forces better than competitors. But while these 
are surely important tasks for any firm, and are the essence of competi- 
tive strategy in some industries, a firm is usually not a prisoner of 
its industry's structure. Firms, through their strategies, can influence 
the five forces. If a firm can shape structure, it can fundamentally 
change an industry's attractiveness for better or for worse. Many suc- 
cessful strategies have shifted the rules of competition in this way. 

Figure 1-2 highlights all the elements of industry structure that 
may drive competition in an industry. In any particular industry, not 
all of the five forces will be equally important and the particular 
structural factors that are important will differ. Every industry is 
unique and has its own unique structure. The five-forces framework 
allows a firm to see through the complexity and pinpoint those factors 
that are critical to competition in its industry, as well as to identify 
those strategic innovations that would most improve the industry's— 
and its own— profitability. The five-forces framework does not elimi- 
nate the need for creativity in finding new ways of competing in an 
industry. Instead, it directs managers' creative energies toward those 
aspects of industry structure that аге most important to long-run profit- 
ability. The framework aims, in the process, to raise the odds of discov- 
ering a desirable strategic innovation. 

Strategies that change industry structure can be a double-edged 
sword, because a firm can destroy industry structure and profitability 
as readily as it can improve it. A new product design that undercuts 
entry barriers or increases the volatility of rivalry, for example, may 
undermine the long-run profitability of an industry, though the initiator 
may enjoy higher profits temporarily. Or a sustained period of price 
cutting can undermine differentiation. In the tobacco industry, for 
example, generic cigarettes are a potentially serious threat to industry 
structure, Generics may enhance the price sensitivity of buyers, trigger 
price competition, and erode the high advertising barriers that have 
kept out new entrants. Joint ventures entered into by major aluminum 





Mndustry structure is discussed in detail in Competitive Strategy, Chapter 1. 
‘Generic products pose the same risks to many consumer good industries. 
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producers to spread risk and lower capital cost may have similarly 
undermined industry structure. The majors invited a number of poten- 
tially dangerous new competitors into the industry and helped them 
overcome the significant entry barriers to doing so. Joint ventures 
also can raise exit barriers because all the participants in a plant must 
agree before it can be closed down. 

Often firms make strategic choices without considering the long- 
term consequences for industry structure. They see a gain in their 
competitive position if a move is successful, but they fail to anticipate 
the consequences of competitive reaction. If imitation of a move by 
major competitors has the effect of wrecking industry structure, then 
everyone is worse off. Such industry “destroyers” are usually second- 
tier firms that are searching for ways to overcome major competitive 
disadvantages, firms that have encountered serious problems and are 
desperately seeking solutions, or “dumb” competitors that do not know 
their costs or have unrealistic assumptions about the future. In the 
tobacco industry, for example, the Liggett Group (a distant follower) 
has encouraged the trend toward generics. 

The ability of firms to shape industry structure places a particular 
burden on industry leaders. Leaders' actions can have a disproportion- 
ate impaot on structure, because of their size and influence over buyers, 
suppliers, and other competitors. At the same time, leaders' large 
market shares guarantee that anything that changes overall industry 
structure will affect them as well. A leader, then, must constantly 
balance its own competitive position against the health of the industry 
as a whole. Often leaders are better off taking actions to improve or 
protect industry structure rather than seeking greater competitive ad- 
vantage for themselves. Such industry leaders as Coca-Cola and Camp- 
bell's Soup appear to have followed this principle. 


Industry Structure and Buyer Needs 


It has often been said that satisfying buyer needs is at the core 
of success in business endeavor. How does this relate to the concept 
of industry structural analysis? Satisfying buyer needs is indeed a prereq- 
uisite to the viability of an industry and the firms within it. Buyers 
must be willing to pay a price for a product that exceeds its cost of 
production, or an industry will not survive in the long run. Chapter 
4 will describe in detail how a firm can differentiate itself by satisfying 
buyer needs better than its competitors. 
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Satisfying buyer needs may be a prerequisite for industry profit- 
ability, but in itself is not sufficient. The crucial question in determining 
profitability is whether firms can capture the value they create for 
buyers, or whether this value is competed away to others. Industry 
structure determines who captures the value. The threat of entry deter- 
mines the likelihood that new firms will enter an industry and compete 
away the value, either passing it on to buyers in the form of lower 
prices or dissipating it by raising the costs of competing. The power 
of buyers determines the extent to which they retain most of the value 
created for themselves, leaving firms in an industry only modest re- 
turns. The threat of substitutes determines the extent to which some 
other product can meet the same buyer needs, and thus places a ceiling 
on the amount a buyer is willing to pay for an industry's product. 
The power of suppliers determines the extent to which value created 
for buyers will be appropriated by suppliers rather than by firms in 
an industry. Finally, the intensity of rivalry acts similarly to the threat 
of entry. It determines the extent to which firms already in an industry 
will compete away the value they create for buyers among themselves, 
passing it on to buyers in lower prices or dissipating it in higher 
costs of competing. 

Industry structure, then, determines who keeps what proportion 
of the value a product creates for buyers. If an industry's product 
does not create much value for its buyers, there is little value to be 
captured by firms regardless of the other elements of structure. If 
the product creates a lot of value, structure becomes crucial. In some 
industries such as automobiles and heavy trucks, firms create enormous 
value for their buyers but, on average, capture very little of it for 
themselves through profits. In other industries such as bond rating 
services, medical equipment, and oil field services and equipment, firms 
also create high value for their buyers but have historically captured 
a good proportion of it. In oil field services and equipment, for ex- 
ample, many products can significantly reduce the cost of drilling. 
Because industry structure has been favorable, many firms in the oil 
field service and equipment sector have been able to retain a share 
of these savings in the form of high returns. Recently, however, the 
structural attractiveness of many industries in the oil field services 
and equipment sector has eroded as a result of falling demand, new 
entrants, eroding product differentiation, and greater buyer price sensi- 
tivity. Despite the fact that products offered still create enormous 
value for the buyer, both firm and industry profits have fallen signifi- 
cantly. 
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Industry Structure and the Supply/Demand Balance 


Another commonly held view about industry profitability is that 
profits are a function of the balance between supply and demand. If 
demand is greater than supply, this leads to high profitability. Yet, 
the long-term supply/demand balance is strongly influenced 'by indus- 
try structure, as arc the consequences of a supply/demand imbalance 
for profitability. Hence, even though short-term fluctuations in supply 
and demand can affect short-term profitability, industry structure un- 
derlies long-term profitability. 

Supply and demand change constantly, adjusting to each other. 
Industry structure determines how rapidly competitors add new sup- 
ply. The height of entry barriers underpins the likelihood that new 
entrants will enter an industry and bid down prices. The intensity 
of rivalry plays a major role in determining whether existing firms 
will expand capacity aggressively or choose to maintain profitability. 
Industry structure also determines how rapidly competitors will retire 
excess supply. Exit barriers keep firms from leaving an industry when 
there is too much capacity, and prolong periods of excess capacity. 
In oil tanker shipping, for example, the exit barriers are very high 
because of the specialization of assets. This has translated into short 
peaks and long troughs of prices. Thus industry structure shapes the 
supply/demand balance and the duration of imbalances. 

The consequences of an imbalance between supply and demand 
for industry profitability also differs widely depending on industry 
structure. In some industries, a small amount of excess capacity triggers 
price wars and low profitability. These are industries where there are 
structural pressures for intense rivalry or powerful buyers. In other 
industries, periods of excess capacity have relatively little impact on 
profitability because of favorable structure. In oil tools, ball valves, 
and many other oil field equipment products, for example, there has 
been intense price cutting during the recent sharp downturn. In drill 
bits, however, there has been relatively little discounting. Hughes Tool, 
Smith International, and Baker International are good competitors 
(see Chapter 6) operating in a favorable industry structure. Industry 
structure also determines the profitability of excess demand. In a boom, 
for example, favorable structure allows firms to reap extraordinary 
profits, while a poor structure restricts the ability to capitalize on it. 
The presence of powerful suppliers or the presence of substitutes, for 
example, can mean that the fruits of a boom pass to others. Thus 
industry structure is fundamental to both the speed of adjustment 
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of supply to demand and (ће relationship between capacity utilization 
and profitability. 


Generic Competitive Strategies 


The second central question in competitive strategy is a firm's 
relative position within its industry. Positioning determines whether 
а firm's profitability is above or below the industry average. А firm 
that can position itself well may earn high rates of return even though 
industry structure is unfavorable and the average profitability of the 
industry is therefore modest. 

The fundamental basis of above-average performance in the long 
run is sustainable competitive advantage. Though a firm can have a 
myriad of strengths and weaknesses vis-à-vis its competitors, there 
are two basic types of competitive advantage a firm can possess: low 
cost or differentiation. The significance of any strength or weakness 
а firm possesses is ultimately a function of its impact on relative cost 
or differentiation. Cost advantage and differentiation in turn stem from 
industry structure. They result from a firm's ability to cope with the 
five forces better than its rivals. 

The two basic types of competitive advantage combined with the 
scope of activities for which a firm seeks to achieve them lead to 
three generic strategies for achieving above-average performance in 
an industry: cost leadership, differentiation, and focus. The focus strat- 
egy has two variants, cost focus and differentiation focus. The generic 
strategies are shown in Figure 1-3. 

Each of the generic strategies involves a fundamentally different 
route to competitive advantage, combining a choice about the type 
of competitive advantage sought with the scope of the strategic target 
in which competitive advantage is to be achieved. The cost leadership 
and differentiation strategies seek competitive advantage in a broad range 
of industry segments, while focus strategies aim at cost advantage 
(cost focus) or differentiation (differentiation focus) in a narrow seg- 
ment, The specific actions required to implement each generic strategy 
vary widely from industry to industry, as do the feasible generic strate- 
gies in a particular industry. While selecting and implementing a ge- 
neric strategy is far from simple, however, they are the logical routes 
to competitive advantage that must be probed in any industry. 


*Without a sustainable competitive advantage, above-average performance is usually 
a sign of harvesting. 
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Figure 1-3, Three Generic Strategies 


The notion underlying the concept of generic strategies is that 
competitive advantage is at the heart of any strategy, and achieving 
competitive advantage requires a firm to make a choice—if a firm is 
to attain a competitive advantage, it must make a choice about the 
type of competitive advantage it seeks to attain and the scope within 
which it will attain it. Being “all things to all people" is a recipe Гог 
strategic mediocrity and below-average performance, because it often 
means that a firm has no competitive advantage at all. 


Cost Leadership 


Cost leadership is perhaps the clearest of the three generic strate- 
gies. In it, a firm sets out to become the low-cost producer in its 
industry. The firm has a broad scope and serves many industry seg- 
ments, and may even operate in related industries—the firm’s breadth 
is often important to its cost advantage. The sources of cost advantage 
are varied and depend on the structure of the industry. They may 
include the pursuit of economies of scale, proprietary technology, pref- 
erential access to raw materials, and other factors I will describe in 
detail in Chapter 3. In TV sets, for example, cost leadership requires 
efficient size picture tube facilities, a low-cost design, automated assem- 
bly, and global scale over which to amortize R&D. In security guard 
services, cost advantage requires extremely low overhead, a plentiful 
source of low-cost labor, and efficient training procedures because of 
high turnover. Low-cost producer status involves more than just going 
down the learning curve. A low-cost producer must find and exploit 
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all sources of cost advantage. Low-cost producers typically sell a stan- 
dard, or no-frills, product and place considerable emphasis on reaping 
scale or absolute cost advantages from all sources. 

If a firm can achieve and sustain overall cost leadership, then it 
will be an above-average performer in its industry provided it can 
command prices at or near the industry average. At equivalent or 
lower prices than its rivals, а cost leader's low-cost position translates 
into higher returns. A cost leader, however, cannot ignore the bases 
of differentiation. If its product is not perceived as comparable or 
acceptable by buyers, a cost leader will be forced to discount prices 
well below competitors’ to gain sales. This may nullify the benefits 
of its favorable cost position. Texas Instruments (in watches) and 
Northwest Airlines (in air transportation) are two low-cost firms 
that fell into this trap. Texas Instruments could not overcome its 
disadvantage in differentiation and exited the watch industry. North- 
west Airlines recognized its problem in time, and has instituted ef- 
forts to improve marketing, passenger service, and service to travel 
agents to make its product more comparable to those of its competi- 
tors. 

‘A cost leader must achieve parity or proximity in the bases of 
differentiation relative to its competitors to bc an above-average per- 
former, even though it relies on cost leadership for its competitive 
advantage. Parity in the bases of differentiation allows a cost leader 
to translate its cost advantage directly into higher profits than 
competitors’. Proximity in differentiation means that the price dis- 
count necessary to achieve an acceptable market share does not offset 
a cost leader's cost advantage and hence the cost leader earns above- 
average returns. 

The strategic logic of cost leadership usually requires that a firm 
be the cost leader, not one of several firms vying for this position." 
Many firms have made serious strategic errors by failing to recog- 
nize this. When there is more than one aspiring cost leader, rivalry 
among them is usually fierce because every point of market share is 
viewed as crucial. Unless one firm can gain a cost lead and "persuade" 
others to abandon their strategies, the consequences for profitability 


‘Parity implies either an identical product offering to competitors, ог а different combi- 
nation of product attributes that is equally preferred by buyers. 

While the cost leader will be the most profitable, it is not necessary to be the cost 
leader to sustain above-average returns in commodity industries where there are 
limited opportunities to build efficient capacity. A firm that is in the lowest quartile 
of costs though not the cost leader will usually still be an above-average performer. 
Such a situation exists in the aluminum industry, where the ability to add low-cost 
capacity is limited by access to low-cost power, bauxite, and infrastructure. 
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(and long-run industry structure) can be disastrous, as has been the 
case in a number of petrochemical industries. Thus cost leadership 
is a strategy particularly dependent on preemption, unless major 


technological change allows a firm to radically change its cost posi- 
tion. A ner 


Differentiation 


The second generic strategy is differentiation. In a differentiation 
strategy, a firm seeks to be unique in its industry along some dimensions 
that are widely valued by buyers. It selects one or more attributes 
that many buyers in an industry perceive as important, and uniquely 
positions itself to meet those needs. It is rewarded for its uniqueness 
with a premium price. 

The means for differentiation are peculiar to each industry. Differ- 
entiation can be based on the product itself, the delivery system by 
which it is sold, the marketing approach, and a broad range of other 
factors. In construction equipment, for схатрје, Caterpillar Tractor's 
differentiation is based on product durability, service, spare parts avail- 
ability, and an excellent dealer network. In cosmetics, differentiation 
tends to be based more on product image and the positioning of count- 
ers in the stores. I will describe how а firm can create sustainable 
differentiation in Chapter 4. 

A firm that can achieve and sustain differentiation will be an 
above-average performer in its industry if its price premium exceeds 
the extra costs incurred in being unique. A differentiator, therefore, 
must always seek ways of differentiating that lead to a price premium 
greater than the cost of differentiating. A differentiator cannot ignore 
its cost position, because its premium prices will be nullified bya 
markedly inferior cost position. A differentiator thus aims at cost 
parity or proximity relative to its competitors, by reducing cost in 
all areas that do not affect differentiation. 

The logic of the differentiation strategy requires that a firm choose 
attributes in which to differentiate itself that are different from its 
rivals’. A firm must truly be unique at something or be perceived as 
unique if it is to expect a premium price. In contrast to cost leadership, 
however, there can be more than one successful differentiation strategy 


in an industry if there are a number of attributes that are widely 
valued by buyers. 
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Focus 


The third generic strategy is focus. This strategy is quite different 
from the others because it rests on the choice of a narrow competitive 
scope within an industry. The focuser selects a segment or group of 
segments in the industry and tailors its strategy to serving them to 
the exclusion of others. By optimizing its strategy for the target seg- 
ments, the focuser seeks to achieve a competitive advantage in its 
target segments even though it does not possess a competitive advan- 
tage overall, 

The focus strategy has two variants. In cost focus a firm seeks 
a cost advantage in its target segment, while in differentiation focus 
a firm seeks differentiation in its target segment. Both variants of 
the focus strategy rest on differences between a focuser’s target seg- 
ments and other segments in the industry. The target segments must 
either have buyers with unusual needs or else the production and 
delivery system that best serves the target segment must differ from 
that of other industry segments. Cost focus exploits differences in 
cost behavior in some segments, while differentiation focus exploits 
the special needs of buyers in certain segments. Such differences imply 
that the segments are poorly served by broadly-targeted competitors 
who serve them at the same time as they serve others. The focuser 
can thus achieve competitive advantage by dedicating itself to the 
segments exclusively. Breadth of target is clearly a matter of degree, 
but the essence of focus is the exploitation of a narrow target’s differ- 
ences from the balance of the industry. Narrow focus in and of itself 
is not sufficient for above-average performance. 

A good example of a focuser who has exploited differences in 
the production process that best serves different segments is Hammer- 
mill Paper. Hammermill has increasingly been moving toward rela- 
tively low-volume, high-quality specialty papers, where the larger paper 
companies with higher volume machines face a stiff cost penalty for 
short production runs. Hammermill’s equipment is more suited to 
shorter runs with frequent setups. 

A focuser takes advantage of suboptimization in either direction 
by broadly-targeted competitors. Competitors may be underperforming 


‘Overall differentiation and differentiation focus are perhaps the most often confused 
strategies in practice. The difference is that the overall differentiator bases its strategy 
on widely valued attributes (e.g., ІВМ in computers), while the differentiation focuser 
looks for segments with special needs and meets them better (e.g, Cray Research 
in computers). 
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in meeting the needs of a particular segment, which opens the possibil- 
ity for differentiation focus. Broadly-targeted competitors may also 
be overperforming in meeting the needs of a segment, which means 
that they are bearing higher than necessary cost in serving it. An 
opportunity for cost focus may be present in just meeting the needs 
of such a segment and no more. 

If a focuser's target segment is not different from other segments, 
then the focus strategy will not succeed. In soft drinks, for example, 
Royal Crown has focused on cola drinks, while Coca-Cola and Pepsi 
have broad product lines with many flavored drinks. Royal Crown's 
segment, however, can be well served by Coke and Pepsi at the same 
time they are serving other segments. Hence Coke and Pepsi enjoy 
competitive advantages over Royal Crown in the cola segment due 
to the economies of having a broader line.® 

If a firm can achieve sustainable cost leadership (cost focus) or 
differentiation (differentiation focus) in its segment and the segment 
is structurally attractive, then the focuser will be an above-average 
performer in its industry. Segment structural attractiveness is a neces- 
sary condition because some segments in an industry are much less 
profitable than others. There is often room for several sustainable 
focus strategies in an industry, provided that focusers choose different 
target segments, Most industries have a variety of segments, and each 
one that involves a different buyer need or a different optimal produc- 
tion or delivery system is a candidate for a focus strategy. How to 
define segments and choose a sustainable focus strategy is described 
in detail in Chapter 7. 


Stuck in the Middle 


A firm that engages in each generic strategy but fails to achieve 
any of them is “stuck in the middle.” It possesses no competitive 
advantage. This strategic position is usually a recipe for below-average 
performance. A firm that is stuck in the middle will compete at a 
disadvantage because the cost leader, differentiators, or focusers will 
be better positioned to compete in any segment. If a firm that is stuck 
in the middle is lucky enough to discover a profitable product or 
buyer, competitors with a sustainable competitive advantage will 
quickly eliminate the spoils. In most industries, quite a few competitors 
are stuck in the middle. 


AT hic avamnla is disenssed in mare detail in Chapter 7. 
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A firm that is stuck in the middle will earn attractive profits 
only if the structure of its industry is highly favorable, or if the firm 
is fortunate enough to have competitors that are also stuck in the 
middle, Usually, however, such a firm will be much less profitable 
than rivals achieving one of the generic strategies. Industry maturity 
tends to widen the performance differences between firms with a generic 
strategy and those that are stuck in the middle, because it exposes 
ill-conceived strategies that have been carried along by rapid growth. 

Becoming stuck in the middle is often a manifestation of a firm's 
unwillingness to make choices about how to compete. It tries for com- 
petitive advantage through every means and achieves none, because 
achieving different types of competitive advantage usually requires 
inconsistent actions. Becoming stuck in the middle also afflicts success- 
ful firms, who compromise their generic strategy for the sake of growth 
or prestige. А classic example is Laker Airways, which began with 
a clear cost focus strategy based on no-frills operation in the North 
Atlantic market, aimed at a particular segment of the traveling public 
that was extremely price-sensitive. Over time, however, Laker began 
adding frills, new services, and new routes. It blurred its image, and 
suboptimized its service and delivery system. The consequences were 
disastrous, and Laker eventually went bankrupt. 

The temptation to blur a generic strategy, and therefore become 
stuck in the middle, is particularly great for a focuser once it has 
dominated its target segments. Focus involves deliberately limiting 
potential sales volume. Success can lead a focuser to lose sight of 
the reasons for its success and compromise its focus strategy for 
growth's sake. Rather than compromise its generic strategy, a firm 
is usually better off finding new industries in which to grow where 
it can use its generic strategy again or exploit interrelationships. 


Pursuit of More Than One Generic Strategy 


Each generic strategy is a fundamentally different approach to 
creating and sustaining a competitive advantage, combining the type 
of competitive advantage a firm seeks and the scope of its strategic 
target, Usually a firm must make a choice among them, or it will 
become stuck in the middle. The benefits of optimizing the firm's 
strategy for a particular target segment (focus) cannot be gained if a 
firm is simultaneously serving a broad range of segments (cost leader- 
ship or differentiation). Sometimes a firm may be able to create two 
largely separate business units within the same corporate entity, each 
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with а different generic strategy. А. good example is the British hotel 
firm Trusthouse Forte, which operates five separate hotel chains each 
targeted at a different segment. However, unless a firm strictly separates 
the units pursuing different generic strategies, it may compromise the 
ability of any of them to achieve its competitive advantage. A subopti- 
mized approach to competing, made likely by the spillover among units 
of corporate policies and culture, will lead to becoming stuck in the 
middle. 

Achieving cost leadership and differentiation are also usually in- 
consistent, because differentiation is usually costly. To be unique and 
command a price premium, a differentiator deliberately elevates costs, 
as Caterpillar has done in construction equipment. Conversely, cost 
leadership often requires a firm to forego some differentiation by 
standardizing its product, reducing marketing overhead, and the 
like, 

Reducing cost does not always involve a sacrifice in differentiation, 
Many firms have discovered. ways to reduce cost not only without 
hurting their differentiation but while actually raising it, by using prac- 
tices that are both more efficient and effective or employing a different 
technology. Soinctimes dramatic cost savings can be achieved with 
no impact on differentiation at all if a firm has not concentrated on 
cost reduction previously. However, cost reduction is not the same 
as achieving a cost advantage. When faced with capable competitors 
also striving for cost leadership, a firm will ultimately reach the point 
where further cost reduction requires a sacrifice in differentiation. It 
is at this point that the generic strategies become inconsistent and a 
firm must make a choice. 

If a firm can achieve cost leadership and differentiation simulta- 
neously, the rewards are great because the benefits are additive—differ- 
entiation leads to premium prices at the same time that cost leadership 
implies lower costs. An example of a firm that has achieved both a 
cost advantage and differentiation in its segments is Crown Cork and 
Seal in the metal container industry. Crown has targeted the so-called 
"hard to hold" uses of cans in the beer, soft drink, and aerosol indus- 
tries. It manufactures only steel cans rather than both steel and alumi- 
num. In its target segments, Crown has differentiated itself based on 
service, technological assistance, and offering a full line of steel cans, 
crowns, and canning machinery. Differentiation of this type would 
be much more difficult to achieve in other industry segments which 
have different needs. At the same time, Crown has dedicated its facili- 
ties to producing only the types of cans demanded by buyers in its 
chosen segments and has aggressively invested in modern two-piece 
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steel canning technology. As a result, Crown has probably also 
achieved low-cost producer status in its segments. 

There are three conditions under. which a firm can simultaneously 
achieve both cost leadership and differentiation: 


Competitors are stuck in the middle. Where competitors are stuck 
in the middle, none is well enough positioned to force a firm to the 
point where cost and differentiation become inconsistent. This was 
the case with Crown Cork. Its major competitors were not investing 
in low-cost steel can production technology, so Crown achieved cost 
leadership without having to sacrifice differentiation in the process. 
Were its competitors pursuing an aggressive cost leadership strategy, 
however, an attempt by Crown to be both low-cost and differentiated 
might have doomed it to becoming stuck in the middle. Cost reduction 
opportunities that did not sacrifice differentiation would have already 
been adopted by Crown’s competitors. 

While stuck-in-the-middle competitors can allow a firm to achieve 
both differentiation and low cost, this state of affairs is often temporary. 
Eventually a competitor will choose a generic strategy and begin to 
implement it well, exposing the tradeoffs between cost and differentia- 
tion. Thus a firm must choose the type of competitive advantage it 
intends to preserve in the long run. The danger in facing weak competi- 
tors is that a firm will begin to compromise its cost position or differen- 
tiation to achieve both and leave itself vulnerable to the emergence 
of a capable competitor. 


Cost is strongly affected by share or interrelationships. Cost leader- 
ship and differentiation may also be achieved simultaneously where 
cost position is heavily determined by market share, rather than by 
product design, level of technology, service provided, or other factors. 
If one firm can open up a big market share advantage, the cost advan- 
tages of share in some activities allow the firm to incur added costs 
elsewhere and still maintain net cost leadership, or share reduces the 
cost of differentiating relative to competitors (see Chapter 4). In a 
related situation, cost leadership and differentiation can be achieved 
at the same time when there are important interrelationships between 
industries that one competitor can exploit and others cannot (see Chap- 
ter 9). Unmatched interrelationships can lower the cost of differ- 
entiation or offset the higher cost of differentiation. Nonetheless, 
Simultaneous pursuit of cost leadership and differentiation is always 
vulnerable to capable competitors who make a choice and invest aggres- 
sively to implement it, matching the share or interrelationship. 
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A firm pioneers a major innovation. Introducing a significant tech- 
nological innovation can allow a firm to lower cost and enhance differ- 
entiation at the same time, and perhaps achieve both strategies. 
Introducing new automated manufacturing technologies can have this 
effect, as can the introduction of new information system technology 
to manage logistics or design products on the computer. Innovative 
new practices unconnected to technology can also have this effect. 
Forging cooperative relations with suppliers can lower input costs 
and improve input quality, for example, as described in Chapter 3. 

The ability to be both low cost and differentiated is a function 
of being the only firm with the new innovation, however. Once competi- 
tors also introduce the innovation, the firm is again in the position 
of having to make a tradeoff. Will its information system be designed 
to emphasize cost or differentiation, for example, compared to the 
competitor's information system? The pioneer may be at a disadvantage 
if, in the pursuit of both low cost and differentiation, its innovation 
has not recognized the possibility of imitation. It may then be neither 
low cost nor differentiated once the innovation is matched by competi- 
tors who pick one generic strategy. 

A firm should always aggressively pursue all cost reduction oppor- 
tunities that do not sacrifice differentiation. A firm should also pursue 
all differentiation opportunities that are not costly. Beyond this point, 
however, a firm should be prepared to choose what its ultimate com- 
petitive advantage will be and resolve the tradeoffs accordingly. 


Sustainability 


A generic strategy does not lead to above-average performance 
unless it is sustainable vis-à-vis competitors, though actions that im- 
prove industry structure may improve industrywide profitability even 
if they are imitated. The sustainability of the three generic strategies 
demands that a firm’s competitive advantage resists erosion by competi- 
tor behavior or industry evolution. Each generic strategy involves dif- 
ferent risks which are shown in Table 1-1. 

The sustainability of a generic strategy requires that a firm possess 
some barriers that make imitation of the strategy difficult. Since barriers 
to imitation are never insurmountable, however, it is usually necessary 
for a firm to offer a moving target to its competitors by investing in 
order to continually improve its position. Each generic strategy is 
also a potential threat to the others—as Table 1-1 shows, for example, 
Cr #23 А 5 e vet 
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TABLE 1-1 Risks of the Generic Strategies 
RISKS OF COST RISKS OF 
LEADERSHIP DIFFERENTIATION RISKS OF FOCUS 
Cost leadership is not sus- Differentiation is not sus- Тһе focus strategy is imi- 
tained tained tated 
• competitors imitate • competitors imitate ‘The target segment be- 
* technology changes * bases for differentia- comes structurally Vgl: 
* other bases for cost tion become less im- tractive 
leadership erode portant to buyers ааа 
* demand disappears 
Proximity in differentia- Соз! proximity is lost Broadly-targeted competi- 
tion is lost tors overwhelm the seg- 
ment 
* the segment’s differ- 
ences from other seg- 
ments narrow 
© the advantages of a 
broad line increase 
Cost focusers achieve even Differentiation focusers New focusers sub-segment 
lower cost in segments achieve even greater dif- the industry 


ferentiation in segments 





The factors that lead to sustainability of each of the generic strategies 
will be discussed extensively in Chapters 3, 4, and 7. 

Table 1-1 can be used to analyze how to attack a competitor 
that employs any of the generic strategies. A firm pursuing overall 
differentiation, for example, can be attacked by firms who open up a 
large cost gap, narrow the extent of differentiation, shift the differen- 
tiation desired by buyers to other dimensions, or focus. Each generic 
strategy is vulnerable to different types of attacks, as discussed in 
more detail in Chapter 15. 

In some industries, industry structure or the strategies of competi- 
tors eliminate the possibility of achieving one or more of the generic 
strategies. Occasionally no feasible way for one firm to gain a significant 
cost advantage exists, for example, because several firms are equally 
placed with respect to scale economies, access to raw materials, or 
other cost drivers. Similarly, an industry with few segments or only 
minor differences among segments, such as low-density polyethylene, 
may offer few opportunities for focus. Thus the mix of generic strategies 
will vary from industry to industry. 

In many industries, however, the three generic strategies can prof- 
itably coexist as long as firms pursue different ones or select different 
bases for differentiation or focus. Industries in which several strong 
firms are pursuing differentiation strategies based on different sources 
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of buyer value are often particulary profitable. This tends to improve 
industry structure and lead to stable industry competition. If two or 
more firms choose to pursue the same generic strategy on the same 
basis, however, the result can be a protracted and unprofitable battle. 
The worst situation is where several firms are vying for overall cost 
leadership. The past and present choice of generic strategies by com- 
petitors, then, has an impact on the choices available to a firm and 
the cost of changing its position. 

The concept of generic strategies is based on the premise that 
there are a number of ways in which competitive advantage can be 
achieved, depending on industry structure. If all firms in an industry 
followed the principles of competitive strategy, each would pick differ- 
ent bases for competitive advantage. While not all would succeed, 
the generic strategies provide alternate routes to superior performance. 
Some strategic planning concepts have been: narrowly based on only 
one route to competitive advantage, most notably cost. Such concepts 
not only fail to explain the success of many firms, but they can also 
lead all firms in an industry to pursue the same type of competitive 
advantage in the same way—with predictably disastrous results. 


Generic Strategies and Industry Evolution 


Changes in industry structure can affect the bases on which generic 
strategies are built and thus alter the balance among them. For exam- 
ple, the advent of electronic controls and new image developing systems 
has greatly eroded the importance of service as a basis for differentia- 
tion in copiers. Structural change creates many of the risks shown 
in Table 1-1.19 

Structural change can shift the relative balance among the generic 
strategies in an industry, since it can alter the sustainability of a generic 
strategy or the size of the competitive advantage that results from 
it. The automobile industry provides a good example. Early in its 
history, leading automobile firms followed differentiation Strategies 
in the production of expensive touring cars. Technological and market 
changes created the potential for Henry Ford to change the rules of 
competition by adopting a classic overall cost leadership strategy, based 
оп low-cost production of a standard model sold at low prices. Ford 
rapidly dominated the industry worldwide. By the late 1920s, however, 
economic growth, growing familiarity with the automobile, and techno- 


"Competitive Strategy, Chapter 8, describes the processes that drive industry structural. 
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logical change had created the potential for General Motors to change 
the rules once more—it employed a differentiation strategy based on 
a wide line, features, and premium prices. Throughout this evolution, 
focused competitors also continued to succeed. 

Another long-term battle among generic strategies has occurred 
in general merchandising. K Mart and other discounters entered with 
cost leadership strategies against Sears and conventional department 
stores, featuring low overhead and nationally branded merchandise. 
K Mart, however, now faces competition from more differentiated 
discounters who sell fashion-oriented merchandise, such as Wal-Mart. 
At the same time, focused discounters have entered and are selling 
such products as sporting goods (Herman's), health and beauty aids 
(CVS), and books (Barnes and Noble). Catalog showrooms have also 
focused on appliances and jewelry, employing low-cost strategies in 
those segments. Thus the bases for K Mart's competitive advantage 
have been compromised and it is having difficulty outperforming the 
industry average. Р 

Another more recent example of the jockeying among generic 
strategies has occurred in vodka. Smirnoff has long been the differenti- 
ated producer in the industry, based on early positioning as a high- 
class brand and heavy supporting advertising. As growth has slowed 
and the industry has become more competitive, however, private label 
vodkas and low price brands are undermining Smirnoff's position. 
At the same time, PepsiCo's Stolichnaya vodka has established an 
even more differentiated position than Smirnoff through focus. Smirnoff 
is caught in a squeeze that is threatening its long-standing superior 
performance. In response, it has introduced several new brands, includ- 
ing a premium brand positioned against Stolichnaya. 


Generic Strategies and Organizational Structure 


Each generic strategy implies different skills and requirements 
for success, which commonly translate into differences in organiza- 
tional structure and culture. Cost leadership usually implies tight con- 
trol systems, overhead minimization, pursuit of scale economies, and 
dedication to the learning curve; these could be counterproductive 
for a firm attempting to differentiate itself through a constant stream 
of creative new products. 


МА more detailed review of the differing skills required by each generic strategy is 
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The organizational differences commonly implied by each generic 
strategy carry a number of implications. Just as there are often eco- 
nomic inconsistencies in achieving more than one generic strategy, a 
firm does not want its organizational structure to be suboptimal because 
it combines inconsistent practices. It has become fashionable to tie 
executive selection and motivation to the "mission" of a business unit, 
usually expressed in terms of building, holding, or harvesting market 
share. It is equally—if not more—important to match executive selec- 
tion and motivation to the generic strategy being followed. 

The concept of generic strategies also has implications for the 
role of culture in competitive success. Culture, that difficult to define 
set of norms and attitudes that help shape an organization, has come 
to be viewed as an important element of a successful firm. However, 
different cultures are implied by different generic strategies. Differentia- 
tion may be facilitated by a culture encouraging innovation, individual- 
ity, and risk-taking (Hewlett-Packard), while cost leadership may be 
facilitated by frugality, discipline, and attention to detail (Emerson 
Electric), Culture can powerfully reinforce the competitive advantage 
a generic strategy seeks to achieve, if the culture is an appropriate 
one. There is no such thing as a good or bad culture per se. Culture 
is a means of achieving competitive advantage, not an end in itself. 

The link between generic strategy and organization also has impli- 
cations for the diversified firm. There is a tendency for diversified 
firms to pursue the same generic strategy in many of their business 
units, because skills and confidence are developed for pursuing a partic- 
ular approach to competitive advantage. Moreover, senior management 
often gains experience in overseeing a particular type of strategy. Emer- 
son Electric is well known for its pursuit of cost leadership in many 
of its business units, for example, as is H. J. Heinz. 

Competing with the same generic strategy in many business units 
is one way in which a diversified firm can add value to those units, 
a subject I will discuss in Chapter 9 when I examine interrelationships 
among business units. However, employing a common generic strategy 
entails some risks that should be highlighted. One obvious risk is 
that a diversified firm will impose a particular generic strategy on a 
business unit whose industry (or initial position) will not support it. 
Another, more subtle risk is that a business unit will be misunderstood 
because of circumstances in its industry that are not consistent with 
the prevailing generic strategy. Worse yet, such business units may 
have their strategies undermined by senior management. Since each 
generic strategy often implies a different pattern of investments and 
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different types of executives and cultures, there is a risk that a business 
unit that is "odd man out" will be forced to live with inappropriate 
corporate policies and targets. For éxample, an across-the-board cost 
reduction goal or firm wide personnel policies can be disadvantageous 
to a business unit attempting to differentiate itself on quality and ser- 
vice, just as policies toward overhead appropriate for differentiation 
can undermine a business unit attempting to be the low-cost producer. 


Generic Strategies and the Strategic Planning Process 


Given the pivotal role of competitive advantage in superior perfor- 
mance, the centerpiece of a firm's strategic plan should be its generic 
strategy. The generic strategy specifies the fundamental approach to 
competitive advantage a firm is pursuing, and provides the context 
for the actions to be taken in each functional area. In practice, however, 
many strategic plans are lists of action steps without a clear articulation 
of what competitive advantage the firm has or seeks to achieve and 
how. Such plans are likely to have overlooked the fundamental purpose 
of competitive strategy in the process of going through the mechanics 
of planning. Similarly, many plans are built on projections of future 
prices and costs that are almost invariably wrong, rather than on a 
fundamental understanding of industry structure and competitive ad- 
vantage that will determine profitability no matter what the actual 
prices and costs turn out to be. - 

As part of their strategic planning processes, many diversified 
firms categorize business units by using a system such as build, hold, 
or harvest. These categorizations are often used to describe or summa- 
rize the strategy of business units. While such categorizations may 
be useful in thinking about resource allocation in a diversified firm, 
it is very misleading to mistake them for strategies. A business unit's 
strategy is the route to competitive advantage that will determine its 
performance. Build, hold, and harvest are the results of a generic 
strategy, or recognition of the inability to achieve any generic strategy 
and hence of the need to harvest. Similarly, acquisition and vertical 
integration are not strategies but means of achieving them. 

Another common practice in strategic planning is to use market 
share to describe a business unit’s competitive position. Some firms 
go so far as to set the goal that all their business units should be 
leaders (number one or number two) in their industries. This approach 
to strategy is as dangerous as it is deceptively clear. While market 
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share is certainly relevant to competitive position (due to scale econo- 
mies, for example), industry leadership is not a cause but an effect 
of competitive advantage. Market share per se is not important competi- 
tively; competitive advantage is. The Strategic mandate to business 
units should be to achieve competitive advantage. Pursuit of leadership 
for its own sake may guarantee that a firm never achieves a competitive 
advantage or that it loses the one it has. A goal of leadership per se 
also embroils managers in endless debates over how an industry should 
be defined to calculate shares, obscuring once more the search for 
competitive advantage that is the heart of Strategy. 

In some industries, market leaders do not enjoy the best perfor- 
mance because industry structure does not reward leadership. A recent 
example is Continental Illinois. Bank, which adopted the explicit goal 
of market leadership in wholesale lending. It succeeded in achieving 
this goal, but leadership did not translate into competitive advantage. 
Instead, the drive for leadership led to making loans that other banks 
would not, and to escalating costs. Leadership also meant that Conti- 
nental Illinois had to deal with large corporations that are extremely 
powerful and price-sensitive buyers of loans. Continental Illinois will 
be paying the price of leadership for some years. In many other firms, 
such as Burlington Industries in fabrics and Texas Instruments in 
electronics, the pursuit of leadership for its own sake seems to have 
Sometimes diverted attention from achieving and maintaining competi- 
tive advantage. 


Overview of This Book 


activities it performs in designing, producing, marketing, and distribut- 
Ing its product. The scope of a firm's activities, which I term competitive 
Scope, can have a powerful role in competitive advantage through 
its influence on the value chain, I describe how narrow scope (focus) 
can create competitive advantage through tailoring the value chain, 
and how broader Scope can enhance competitive advantage through 
the exploitation of interrelationships among the value chains that serve 
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different segments, industries or geographic areas. While this book 
addresses competitive advantage, it also sharpens the ability of the 
practitioner to analyze industries and competitors and hence supple- 
ments my earlier book. 

This book is organized into four parts. Part I describes the types 
of competitive advantage and how a firm can achieve them. Part II 
discusses competitive scope within an industry and its affect on compe- 
titive advantage. Part III addresses competitive scope in related indus- 
tries, or how corporate strategy can contribute to the competitive 
advantage of business units. Part IV develops overall implications for 
competitive strategy, including ways of coping with uncertainty and 
to improve or defend position. У 

Chapter 2 presents the-concept'of the value chain, and shows 
how it can be used as the fundamental tool in diagnosing competitive 
advantage. The chapter describes how to disaggregate the firm into 
the activities that underlie competitive advantage, and identify the 
linkages among activities that are central to competitive advantage. 
It also shows the role of competitive scope in affecting the value chain, 
and how coalitions with other firms can substitute for performing 
activities in the chain internally. The chapter also briefly considers 
the use of the value chain in designing organizational structure. 

Chapter 3 describes how a firm can gain a sustainable cost advan- 
tage. It shows how to use the value chain to understand the behavior 
of costs and the implications for strategy. Understanding cost behavior 
is necessary not only for improving a firm's relative cost position but 
also for exposing the cost of differentiation. 

Chapter 4 describes how a firm can differentiate itself from its 
competitors. The value chain provides a way to identify a firm's sources 
of differentiation, and the fundamental factors that drive it. The buyer's 
value chain is the key to understanding the underlying basis of differen- 
tiation—creating value for the buyer through lowering the buyer's 
cost or improving buyer performance. Differentiation results from both 
actual uniqueness in creating buyer value and from the ability to signal 
that value so that buyers perceive it. 

Chapter 5 explores the relationship between technology and com- 
petitive advantage. Technology is pervasive in the value chain and 
plays a powerful role in determining competitive advantage, in both 
cost and differentiation. The chapter shows how technological change 


` can influence competitive advantage as well as industry structure. It 


also describes the variables that shape the path of technological change 
in an industry. The chapter then describes how a firm can choose a 





95 


STRATEGIC SYSTEMS 


Sabre Gives The Edge 
To American Airlines 





AA reservation system carves out huge profits and new markets 





Back in the 1960s, American Airlines 
Inc. developed a rudimentary comput- 
erized reservation system called the 
Semi Automated Business Research 
Environment, or Sabre. Today, Sabre is 
the world’s largest travel agency reser- 
vation system. It is also a prime exam- 
ple of how a corporation has used in- 
formation technology to generate new 
sources of revenue and, in the process, 
to outperform its competition. ` 

American began installing Sabre 10 
years ago in travel agencies through- 
out the country. The system is now 
piped to 11,000 travel agencies—near- 
ly half of those that are automated in 
the United States. Every day, they 
book about 500,000 airline, hotel, and 
rental-car reservations on Sabre. . 

But the system has done more than 
generate new revenue. By increasing 


the business American gets from travel + 


agents, Sabre has helped the company 
withstand the competition from jow- 
cost carriers and the profit-robbing fare 
wars they have fomented since deregu- 
lation of the industry began in 1978. 
Some of its competitors have charged— 
in lawsuits and in congressional inves- 
tigations into the use of computerized 
reservation systems—that one reason 
American's business increased was that 
Sabre displayed American's flights 
more prominently than those of any 









11,000 travel agencies currently use American Airlines’ Sabre reservation system 


other airline on the booking agents’ 
CRT screens. In 1984, the Civil Aero- 
nautis Board, after a request from 
Congress to look into the issue, or- 
dered the removal of such screen bias. 
But other allegations against American 
continue. Eleven other airlines, indud- 
ing Continental, Airlines Corp., have 
filed an antitrust suit against Amerian 
and United Air Lines Inc. over the use 
of their reservation systems. The par- 
бес are awaiting a trial date. And last 
spring, a Senate subcommittee decided 
to drop a planned investigation into 
whether the airline sponsors of travel- 
agency systems should divest them- 
selves of the operations. 

The antitrust action, if successful, 
could force American to shed itself of 
Sabre. But for the time being, the sys- 
tem continues to make money for the 
cómpany. Last year, though Sabre ac- 


„counted for only 5% of the overall 
revenue of AMR Согр., American’s 


parent company, it brought in one- 
sixth of its total operating profit: 
Sabre emerged, 10 years ago, 
through the foresight of Robert Cran- 
dall and Max Hopper. Crandall then 
was an American Airlines marketing 
executive; he is now the airline's 
chairman and chief executive. Hopper 
was a data processing manager. (He 
left the airline in 1982 to run Bank of 
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America's DP operation, but returned 
last year as American’s senior vice 
president of information systems.) 
Back in the early 19705, as Hopper 
explains it, a group of large travel 
agencies banded together to plan the 
construction of a huge national reser- 
vation system with the help of an 
independent computer vendor. A 


` number of airlines, induding American 


and United, decided it might not bein 
their best interests to let that happen. 

American got together with other air- 
lines and with an assodation of travel 
agents to propose to the Givil Aeronau- 
tics Board an airline-industry-spon- 
sored study of a travel-agency system. 
The team effort, however, didn’t last 
long. Early in 1976, United quit, an- 
nouncing it would develop its own 
travel-agency system (see story, page 


"S5. One day after the United an- 


mouncement, American pulled out of 
the group and said it, too, would pro- 
vide its own system. The race was on. 

American won. “We stretched peo- 
ple way beyond how anybody likes to 
stretch people,” Hopper recails, add- 
ing that several airline system projects 


.at American had to be postponed. 


“Our people ized that we were 
in a battle that had to be won very 
quickly, or the opportunity was never 
going to be there again." 

American started shipping Sabre to 
travel agencies in April of 1976. “We 


` used the study we were all privy to to 


define the needs of the marketplace. 
We tried to build a product to serve it, 
rather than taking an existing product 
and saying, "Use this,’ “ Hopper says. 

Few ing airlines were willing 
to take the chance American took Its 
$350 million investment did not be- 
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come profitable until 1983. Rather than 
compete with Sabre, in fact, a number 
of other airlines have decided to use it 
themselves. Pan Am recently decided 
to abandon its system, Panamac, in 
favor of buying Sabre's services. 
Those services continue to expand; 
new ones are continually being devel- 
oped. Sabre has, for example, been 
the original basis for office automation 
software sold to travel agencies. One 
such office system, called Agency 
Data Systems, has been installed in 
2,600 locations, for a 46% market 
share, according to the company. 
The new capabilities, and the new 
services they provide, indicate how far 
Sabre has come. Originally, travel 
agendes entered orders using an IBM 
Selectric typewriter that was enhanced 
to perform teletype functions. Today, 
they use terminals or, increasingly, per- 
sonal computers, hooked on-line to five 
ТВМ mainframes. The mainframes— 
three 3090 Model 200s and two 3083s, 
with hundreds of 3380 disks backing 
them up—work in tandem, chuming 
out data held in Sabre's huge data Базе. 
‘The mainframes are hooked together 
by a network that handles more than 
1,200 transactions a second, during 
peak times, from 50,000 CRTs. A series 
of private lines is being phased out in 


favor of 14 central-switching nodes 
across the country that will handle pri- 
vate lines in their regions. Four of the 
nodes are runsing the rest will be 
working within the next 18 months. 

"About 400 programmers work strict- 
ly on Sabre, and Hopper counts an- 
other 1,500 staff members that provide 
technical, product, sales, and service 
support. The cew is split between 
American's headquarters in Dallas, 
where some applications-development 
programmers work, and Tulsa, where 
the hardware, communications, and 
other applications developers reside. 

Having retumed to American, Hop- 
per faces a number of projects that will 
improve Sabre. One is to add more 
outside data bases to the system. Sabre 
now has 18 ondine, including Amtrak's 
train schedules and Avis's car-rental 
system. Twenty-five are expected to be 
in place by the end of the year. 

‘The biggest challenge for Hopper is 
making sure that other technologies 
don't do an end-run around the Sabre 
system, says Michael Vitale, а profes- 
sor at the Harvard Business School. 
Already, consumers can make airline 


Ieservations via their personal comput- 
vers through programs sponsored by 


the Official Airlines Guide and others. 
American, in response, quietly an- 


nounced, in February, 2 program 
called Eaasy Sabre that lets travelers 
use the system directly. Such a capa- 
bility should be attractive to consum- 
ers, for Sabre does more than book 
planes, cars, and hotel rooms. Users 
Can reserve theatre tickets, hire limou- 
sines, buy insurance, and perform a 
host of other travel-related functions. 

By going directly to consumers, 
however, American risks alienating 
the very travel agents that have made 
Sabre a success. So far, it has placated 
them by letting corporate users have 
direct access to Sabre, but getting the 
travel agent of their choice to issue the 
tickets. That way, the travel agency 
keeps its commission. 

In any case, American is going to 
keep looking for ways to get more out 
Gf Sabre. It is working now with large 
office systems vendors—Data General 
Согр., Wang Laboratories Inc., and 
Digital Equipment Corp.—to inte- 
grate Sabre's data base with the ven- 
dors’ integrated office software sys- 
tems. Such efforts offer American the 
opportunity to diversify without 
spreading itself too thin. “We've suc- 
cessfully diversified within the travel 
business," says Crandall. “And we've 
done it without buying а single hotel or 
car-rental company.” —Robert Buday 





AHSC On-Line System 
Ships Supplies ASAP 





Ordering system is American Hospital's lifeline to customers 


American Hospital Supply Corp. 
(AHSC) has grown from $1 billion in 
annual revenue a decade ago to $3 
billion last year without having to add 
a significant number of people to its 
feld sales force. Much of the credit 
goes to a critically important informa- 
ton system, called ASAP, that lets the 
Evanston, UL, health-care distribu- 
tors hospital customers automate 
their ordering process. "It's probably 
been the single most helpful market- 
ing tool that we've had to help the 


supply company to computerize pur- 
ing by its customers. The system 
permits more than 4,500 hospitals and 


other medical facilities to order sup- 
plies on-line by tapping a huge data 
base that keeps track of some 150,000 
items that American distributes, from 
gauze to intravenous fluids. 

The system is taking on a much larg- 
er role these days, since the company 
will have many more products to sell. 
That's because, last year, it was ac- 
quired by its Chicago-area competitor, 
Baxter Travenol Laboratories Inc., and 
that firm's products will be added to 
AHSC's line. Afterconsiderable discus- 
sion and customer surveys to see what 
systems customers preferred, top ех- 
ecutives decided that ASAP should 
now 

The importance of ASAP would be 


hard to overstate. About half the na- 
tion's 6,000 acute-care hospitals use 


ASAP now, according to Susan Scott, 
a senior marketing manager for the 
system, double the number using itin 
1981. 

Besides streamlining customers’ or- 
dering chores, the system has made 
American more efficient: Last year 
46% of its distribution sales orders 
came over ASAP, up from 31% in 
1981. The company figures the system 
saves it more than $3 million annual- 
ly. ASAP not only has automated or- 
dering it is intertwined with Ameri- 
can’s inventory, financial, с 
reporting, and billing systems, whi 
now are being pushed off Burroughs 
Corp. mainframes at American's data 
center in McGaw Park, IL, in favor of 
two IBM 3090 mainframes. 

The result, from a hospital's stand- 
point, is that in two minutes or less it 
knows what items American has in 
stock, and at what price. When а cus- 
tomer transmits his order over ASAP, 
copies of the confirmed order are sent 
back to the customer and to one of 
American’s 66 distribution centers. 
From there, the order is filled and 
then trucked to the customer, who is 
guaranteed 95% product availability 
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within 24 hours, according to Mike 
Heschel, corporate vice president of 
information services. Sounds simple, 
but ASAP processes about 50,000 
such orders daily; invoices from the 
orders are prepared nightly. 

As important as ASAP has been to 
American, the company admits that it 
basically stumbled on to the idea. In 


the early 1960s, the Stanford Medical 


Center in Califomia frequently was 
getting orders from American that 
were incomplete and late. In re- 
sponse, American's West Coast sales 
office installed an IBM 1001 data 
phone in the hospital's purchasing 
department and gave the manager 
prepunched cards that corresponded 
to supplies to be reordered. At the 
other end of the phone line, in Ameri- 
can's distribution center, was an IBM 
026 card-punch machine. Each card 
run through the 1001 caused a dupli- 
cate card to be punched by the 026. 

It wasn't long before 200 other cus- 
tomers had the system, which the 
company then called Tel-American. 
As punch cards became obsolete, 
American eventually moved to a sys- 
tem based on Bell 43 terminals in- 
stalled at customer-hospitals and con- 
nected to mainframes at American. 
Customers paid for the terminals. 
American picked up the often-steep 
phone charges. 

ASAP has since been enhanced so 
more devices could be hooked up to it. 
Today, ASAP can accommodate input 
devices ranging from bar-code scanners 
to dumb terminals to microcomputers, 


About һа! the nation's 6,000 ecute-care hospitais иза the ASAP purchasing system 


minicomputers, and mainframes. 

At the same time, the information 
flow between customer and distribu- 
tor has increased. The first update of 
ASAP provided for product verifica- 
tion, stock status, and price. It also 
allowed messages to be transmitted 
from customers to the corporation. 

By 1980, custemers could use their 
own internal stock numbers when or- 
dering, rather than AHSC's catalog 
numbers. Hospitals also could build 
electronic files for orders they would 
make again and again. They could get 
on-line status on back orders, prices, 
and delivery times. In 1983, ASAP 
could take orders directly from cus- 
tomer information systems. Links to 
IBM's Personal Computer came at the 
end of 1984. 

Competitors haven't been standing 
still. For example, one big rival, John- 
son & Johnson, has come out with an 
ordering system called CO-ACT that 
it claims can do many of the things 
American's does. 

That will put more pressure on 
American's information services de- 
partment, whicrruns ASAP, to keep 
ihe system competitive. The depart- 
ment is staffed with 12 programmers 
And six full-time people who provide 
support over het lines. MIS, line man- 
agers, and customers meet quarterly 
to plot ASAP strategy and plan the 
latest enhancement of the system. 

Nine corporate systems managers 
sell the system to new customers, а 
change from the past when any 
American salesperson could sign up 
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linking computers together and the 
microcomputer world, we found we 
needed some people who were spe- 
Gfically trained to work with custom- 
ers," Scott says. 

What American needs to do now is 
integrate ASAP tightly with its other 
Corporate systems, says Michael Vi- 
tale, a Harvard Business School pro- 
fessor who did a case study on ASAP 
in 1985. “Тће real prowess of ASAP is 
in the integration of other systems of 
American," he says. By contrast, 
some competing companies have or- 
der-entry systems that are easier to 
use but are not tied into their inven- 
tory systems. The system will record 
the order faithfully, but the item being 
Ordered might not be in stock. 

At the moment, American is trying 
to push ASAP further into its custom- 
er sites. American claims it is the first 
health-care company with a pilot proj- 
ect that does electronic invoicing and 
funds transfer from customer ac- 
counts. The system has met with 
some resistance: In many hospitals, 

ing and finance are separate 
departments that don't work hand-in- 
hand. 

Even so, American's competitors 
will be hard-pressed to come up with 
something as powerful as ASAP, and 
they know it. Baxter officals, in fact, 
tried to estimate how much it would 
cost to beat American instead of 
merge with it. They said, before the 
merger, that they would probably 
have to spend $50 million to develop a 
system that competes with ASAP. At 
those prices, it's going to be a while 
before anybody comes up with any- 
thing better. —Robert Buday 


Guidelines for Case Analysis 


The objectives of the case method are 10 provide training In temati 
analytical thinking creative problem-solving and decision-making. Altüough tress mo i 


Preparing the Case * ds 
1. Read through the entire case quickly to get a general iden of the case situation. 


This enables you to begin thinking-about thé cese while you are doing other things 
Qike brushing your teeth, playing frisbee); flashes of creative brillance occur at odd : 
times. Read the case a second time, slowly, and possibly a third time taking notes. | 
Jot down.idess, questions, and note places where the case reminds you of theories oc 
issuesyou have considered in class. у 


2 Summarize the key facts of (ће cuse briefly. In meny cases, you will wish that you 

had moré information. in other cases, you have too much information, and must 
«й Screen the facts, eliminating irrelevant information. It may be necessary to make i 
some assumptions as the cssc analysis progresses, bat these should be realistic ones ' 
ба other words don't "assume away" the problem!) In general, assumptions should 
be minimized and you should clearly state the beses for your essumption. 





1. Analyze the facts. Consider the environment within which the situation is taking 
place. Ask yourself what factors and people ere affecting the situation and how? ч 
What аге the objectives of the organization and the individuals involved? Objectives 
may not always be stated, but realistic and logical ones can usuelly be defined. А 
careful consideration of the facts will reveel the problem, will suggest many 
possible alternative actions and will largely dictete what courses of action are 
feasible. In your analysis, you should bring in concepts and ideas from the course 
you аге studying. Think about how course theories end concepts might apply to the 
case situation. 


34. Identify the problem(s) or key issue(s). Often the problem is readily apparent, but i 


; Rot always, There may be more then one problem, and the problems may not be of 
= equal importance. In defining the problem, it is important to state the problem 
clearly. ae 





A problem is the source of а dilemma in a case. it is easy-to mistake symptoms for 
problems. You should be addressing the cause of а deficiency, not а signal or 
+ symptom of the cause. "For example, а firm is experiencing high turnover. What is 
the problem? It is not a problem with high turnover—this is a symptom of a problem 
that is causing high turnover—this is a symptom of а problem that is causing high 
Urnover. Hiring the wrong people? But, what is causing the selection process to 
yield the wrong people? , Keep going until you think you have the cause of the 
deficiency. E а А 


Some cases do not have problems as such; they have central issues ог a decision to 
be made. Don't make up problems where none exist. This may lead to undue 
demolition when а remodeling job would have sufficed and would have been more in 
tune with the real world. : 


Write a short, concise problem statement or description of the central issue(s). | 
Provide supporting information. 


USEFUL REFERENCE 


Caution: Beware of labeling something а communication problem between two or 
more people. At some level, almost ell problems have a communication element. A 
communication problem is almost always. а symptom. Ask yourself what the 
“communication problem" is about, what has caused it to oceur? 





WHARTON RE OCRAPHICS 


62 


э. 


шеувтор aiternative courses of action. Think of all possible courses of action which 
will solve the problem as defined, or which ore related to the central issues in the 
Сазе, This step will require knowledge and application of course material as well as 
creativity. The alternatives must be realistic in light of the facts of the case end 
the results of your analysis so far. à " 


. Consider and evaluate alternative courses of action. Bearing in mind the facts of 





the case, consider each alternative in ight of the problem, the objectives, end its 
projected future effects.. How will esch alternative solve the problem and what 
potential new problems might it crecte? List the advantages and dissGvantages of 
each alternative, considering how each one will affect other people and systems in 
the organization. Although you can't predict the future precisely, you cen craw 
certain justified conclusions about the results of a particuler course of action. 


Eliminate the alternatives that do not solve the problem. You may-not wish to, ог 
may not have room to, “discuss all of your alternatives in а written or oral 
presentation but you should discuss more than one alternative. This highlights your 
rationale and will help you to show why your chosen alternative will be effective. 


Select the best alternative(s) and substantiate them in the form of recommenda- 
tions In substantiating your recommendations, you should rely on facts of the cese 
and course material. Your recommendations should be justified by case fects or 
material you have considered in class and should contribute to reaching objectives 
and must resolve the problem(s) as you have defined them., The single most 
troublesome aspect of case analysis fcr many ‘students (and managers) is that they 
are not able to make clear why or hew their recommendations relate back to the 
problem defined. . d 


Final. Note: Throughout your analysis, you should apply course concepts, theories 
and terminology wherever possible and appropriate. Your purpose is to show thet 
you have leerned course material "and can bring it to bear to solve maneseriel 
problems. Therefore, if the class is а class in human resource management oc 
Srganizations! behavior, your analysis should not rehash what you lesrned in 
marketing class. Many cases are complex and involve a number of interrelated 
eand areas, Marketing Issues mey indeed be part of the problem, and you тау 
wish to note them. You cán safely assume (trust me) that your professor would not 
have assigned, the case if it were devoid of issues that directly reflect course 
related material so that is the viewpoint to emphasize. 








Participating in Case Discussions 


a 


5. 





Keep in mind that there is usually-more than one right answer. A case is а problem- 
solving situation, and managerial effectiveness often depends upon seeing different 
solutions. (Remember Plan B.) : 


Offer your ideas, substantiating them with facts from the case and course material. 


Adopt an open-minded stance, entertain new idees from others and consider how 
your recommendations might change in ligth of these new insights. 


. Be fearless, but professional and most important, respectful in questioning or 


disagreeing with & colleague. Case discussions are also an opportunity to refine 
interpersonal skills. "I see some drawbacks to your proposal" „ог "Um wondering it 
you considered the effects of x on у" creates а much different climate than “Youre 
wrong" or "That's not a good idea." 


Write down new idees that occur to you and make note of any. theories or course 
concepts brought to bear that you did not apply in you analysis. 


Evaluate the discussion and your participation in It, What could you do to improve 
in the next case discussion? . 


Enjoy yourself! Cases arc fun and аге an exelting way to learn. 


D 
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WHARTON REPROGRAPHICS ~ 


1. Introduction 


After soliciting 16 banks in 1988 as consulting clients for a radical transformation 
of their credit card businesses and after having been turned down by each, Rich 
Fairbank and Nigel Morris now enjoy their positions as Chairman / Chief 
Executive and President / Chief Operating Officer of Capital One, one of the 
world’s most profitable credit card issuers. As a result of its rapid growth and its 
ability to retain profitable accounts, Capital One was named credit card issuer of 
the year in 1995 by Credit Card Management (Lucas, 1995). Additionally, Rich 
Fairbank received the Gartner Group's 12th annual Excellence in Technology 
award for Capital One's success under his leadership. 


Since 1992, the dollar value of loans managed by Capital One has increased from 
$1.7 billion to $12.8 billion and the customer base has grown by over 500% 
(Gartner Group, 1996). With total growth in outstanding balances of 88095 
between 1992 and 1996, among the highest in the industry!, and bad loan 
chargeoffs consistently among the lowest in the industry, the stock's price soared 
between 1991 and 1996. The opening line in a Donaldson, Lufkin & Jenrette 
Equity Research newsletter from July 1996 describes Capital One simply as “Still 
Our Top Pick!” This assessment was repeated in February 1997. Nigel Morris 





1 Outstandings, or outstanding balances, represent the amount of money that a credit card 
. issuer is owed by card holders. It is generally considered desirable to have high 

outstanding balances, since this represents money that cardholders have borrowed from 
issuers, and on which issuers are generally paid a high annual rate of interest. Of course, 
issuers must be careful to manage the risk associated with high outstandings and must 
balance the benefits of higher interest payments resulting from increasing outstandings 
against the possibilities of losses from increasing exposure to non-payment of these 
unsecured loans. 
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smiles when he adds, “Sometimes I pinch myself. Гуе been very lucky... 
helping manage this fabulous company. Sometimes I think I'll wake up and find 


myself working in a woolen mill near my family in Wales." 


The lessons of Capital One's success in the banking industry can be extended to a 
large number of other companies in a wide range of other industries. In this case 
study we will first examine the sources of Capital One's success, and then 
generalize them. 


We use the term newly vulnerable markets to describe markets that appear to be 
mature and stable and that appear to favor large incumbents, while actually 
exhibiting conditions that provide new entrants with opportunities to achieve 
positions of dominance. Although these new entrants frequently must contend 
with a higher cost structure than that of incumbents, they are often able to 

achieve greater profitability by exploiting new and different strategies. In Section | 
2 we describe these conditions that characterize these markets and the strategies 
that enable new entrants to succeed; thereafter, we focus on the strategy that 
enabled Capital One to exploit these conditions. 


In 1988 the credit card industry appeared relatively mature, and competition was 
based primarily on the acquisition of market share; that is, competition had 
become primarily a scale play. However, acquiring new accounts was both 
difficult and expensive, because most credit-worthy adults received more 
solicitations than they were willing to read and had more cards than they needed 
or wanted. And yet, it was in this apparently mature, stable, and saturated 
market that Rich and Nigel launched «heir new strategic approach to the credit 
card business. 


When Rich and Nigel joined Signet Bank in 1988, the bank had a credit card 
portfolio of 1 million accounts and approximately $1 billion in outstanding 
balances. By September 1994, when Signet spun off its credit card business as an 
independent company (i.e., Capital One), Signet's account base had grown to 48 
million accounts and $6.7 billion in outstandings. Since the spin-off Capital One 
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has refined its strategy and thus has continued the patterns of growth established 
by Signet; at the end of 1996 Capital One's portfolio included 8.6 million accounts 
and $12.8 billion in outstandings. 


The company relies heavily on what it terms its Information-Based Strategy 
(IBS). The use of an IBS allows Capital One to develop new and different 
strategies by exploiting fundamental differences between itself and its 
competitors in organizational structure, corporate culture, and use of 
information. Rich and Nigel define an information-based strategy as the use of 
scientific testing to drive mass customization, enabling them to deliver "the 
right product to the right customer, at the right time and at the right price." 


As its credit card business matures and as competition increases, the company is 
prepared to diversify into a wide range of industries where it believes that its IBS 
approach will provide competitive advantage. Indeed, marketing efforts and 
spending increasingly are committed to ventures outside traditional banking, 
and the senior officers believe that it is critical that they "not remain loyal to any 
industry." Their key strengths are in IBS, and not in banking or the credit card 
industry. 


We will seek to address the following questions in this case study: 
e Does Capital One enjoy a competitive advantage? 
• How was competitive advantage achieved? 


• Why were the opportunities identified by Signet / Capital One first 
exploited by a relative outsider — a small regional bank under the 
guidance of consultants rather than bankers? Why were these 
opportunities neither observed nor exploited by the dominant money 
center banks or the retail banks with the largest market presence? 


e Is the advantage sustainable? Can other banks copy the strategy? Will 
this erode the advantage? 
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e What are some other applications of Capital One's information-based 
strategy? 


The paper is structured as follows. Section 2 reviews the theory of newly 
vulnerable markets. Sections 3 provides more data on Capital One and provides 
an assessment of its ability to achieve competitive advantage. Section 4 describes 
how Capital One achieved competitive advantage. Section 5 addresses whether 
Capital One's advantage is sustainable or whether actions taken by competitors 
will ultimately erode its profitability. Section 6 speculates about future 
opportunities for the application of their information-based strategy to other 
industries, either by the team at Capital One or by others. Section 7 provides 


conclusions. 


2. Newly Vulnerable Markets 
24. Introduction 


As noted above, a large number of industries exhibit characteristics that change 
the relative balance of power between large incumbents and nimble new 
entrants. We use the term newly vulnerable markets to characterize those 
conditions that enable new entrants to threaten previously dominant 
incumbents, even where those incumbents enjoy dominant market share and 
resulting superior cost structures?. 


The following conditions generate vulnerable markets: 
e Ease of entry — It must be possible for new entrants to enter the 


market and attack established firms. Potential barriers to entry, 
including regulatory restrictions and costs associated with acquiring 





2 Та previous work, we have explored these conditions and their application to a wider range 
of industries. In this earlier work, we originally termed these vulnerable industries 
Newly Contestable Markets but have switched terminology to avoid confusion with the term 
contestability in economics. [Clemons, Croson, and Weber, 1996]. 
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distribution or production facilities, must be low enough to provide 
new entrants with the ability to attack. 


Attractive to attack — New entrants must perceive that it will be 
profitable for them to attack. That is, they must believe that there are 
market segments where the difference between the costs associated 
with serving those segments and the prices that they can charge those 
segments will be sufficient to provide favorable profits, even when 
adjusted for the risks of attacking existing dominant players with 
commanding market share advantage. 


Difficult to defend — There must be some obstacles that prevent 
incumbents from immediately duplicating the strategies of new 
entrants, and thus that allow new entrants sufficient time to realize 
the benefits from their entry. 


22. Differing Customer Costs and Uniform Pricing 


In many industries there are enormous differences between the costs of 
providing service to different customers: 


In telecommunications, costs of providing customers with local 
service will often depend upon their distance from the central office, 
and thus the length of the dedicated local loop that connects their 
home to the communications network 


In health insurance, costs of providing coverage to policy-holders will 
typically depend upon policy-holders' propensities to develop 
expensive illnesses that result in large claims. Such propensities differ 
dramatically across policy-holders and will often depend upon factors 
such as genetic predisposition, demographic background, and lifestyle 
choices. 
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• Апа in banking, some customers use their credit cards largely as 
charge cards, paying off their balances in full each month; these 
customers enjoy the free float, but provide only limited revenues and 
even smaller profits for their issuers. 


And yet, historically, in many industries dominant players have continued to 
follow a uniform pricing strategy, charging customers prices based upon average 
costs, rather than differential prices that reflect the costs associated with serving 
these individual accounts: 


e In telecommunications, state regulators largely determine prices and 
typically over-charge customers in cities and suburbs in order to 
subsidize higher cost customers in rural communities. The intent of 
such actions is to provide the state with universal 
telecommunications service at rates affordable to most consumers. 


* In health insurance, regulators increasingly control what information 
insurance companies can use to price policies. By restricting insurance 
companies’ use of information on genetic disposition and family 
background, regulators are forcing insurance companies to engage in 
uniform pricing of policies despite differences in customer riskiness. 


• And in banking, most banks have historically not performed 
customer profitability analyses, and instead have charged all accounts 
prices that do not reflect their profitability. Indeed, at the time that 
Rich and Nigel began their assault on established credit card practices, 
customers at most banks were typically charged the same annual fee 
and the same annual percentage rate finance charges. 


Conditions such as those described above make markets attractive for new 
entrants to attack, as they suggest that some customers are being dramatically 
over-charged under average cost pricing strategies, and that they are in fact 
subsidizing other higher cost customers. 
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Retail banking provides a clear example of how a new entrant can enter an 
"attractive" market and acquire profitable market share at the expense of a 
previously dominant incumbent firm (Clemons and Weber, 1994), (Clemons, 
Croson, and Weber, 1996). In many industries, firms can distinguish between 
those customers that account for their profits (і.е. love “ems) and those 
customers that represent loss making accounts (i.e., kill yous ). In retail banking, 
for example, the best 20% of consumers may account for more than 100% of a 
bank's profits, while the bottom 2075 may account for all the off-setting losses. 


Most retail banks in 1988 charged uniform prices across consumers for banking 
services despite the presence of significant differences in customer costs (i.e., love 
'em and kill you accounts). This situation provides an opportunity for 
competitors to target the love 'ems accounts, charging them less for the 
provision of banking services than they are charged by their current bank but at 
prices that still generate profits for the attacker. Such targeted marketing and 
opportunistic cream skimming will leave the incumbent serving a larger 
proportion of higher cost, kill you accounts and will cause the incumbent's 
average costs to rise and profits to fall. In response, the incumbent will be 
tempted to raise its prices to compensate for declining profits, resulting in even 
more customers becoming vulnerable to the new entrants’ attack. As the new 
entrant continues to target customers being overcharged by the incumbent, as the 
incumbent continues to raise its prices to compensate for its losses, and as the 
new entrant continues to acquire profitable market share at the expense of the 
incumbent, the defender may begin to enter “death spiral” [Clemons and Weber, 
1994]. That is, for the defender, “the worse it gets the worse it gets!” 


There is a literature and supporting theory on how to perform targeted 
marketing and to provide differential offerings (e.g., Blattberg and Deighton, 
1991) and on why differential pricing is important (e.g., Tirole, 1988). However, 
there is very little evidence to suggest that this was followed in banking prior to 
Fairbank's and Morris's implementation of targeted marketing strategies in the 
credit card business of Signet Bank in the late 1980s. 
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Competitors’ reliance upon uniform pricing in the presence of extreme 
differences among customers set the stage for Rich and Nigel’s information- 
based strategy, and is no doubt the most important reason for Capital One's 
success. Rich and Nigel acknowledge this in their letter to stockholder in their 
annual report for 1995 : “This strategy of mass customization represents a 
quantum breakthrough in marketing effectiveness and has led to tremendous 
success competing against traditional banking industry with its one-size-fits all 
approach to marketing.” 


3. Capital One and Competitive Advantage 
3.1. The Early Days 


In the late 1980s, Rich and Nigel developed an idea, or a vision, for radically 
transforming the credit card businesses within banks. The Great Idea was to 
enable a bank, through a radical transformation of their credit card business, to 
acquire profitable market share and develop competitive advantage by 
implementing targeted, information-based marketing strategies (or IBS). At that 
time, they might have articulated this vision as follows: 


e Not all banking customers are equally profitable to serve 


e Banks do not know who their most profitable accounts are, so these 
accounts are vulnerable to competitors who could identify them 


e Direct marketing techniques, allowing banks to solicit many 
consumers at relatively low cost, has turned some banking products, 
like credit cards, into a national, rather than a local or regional 
business. 


e When using targeted direct marketing, it will be necessary to test 
different targeted offerings, in order to learn the combination of 
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characteristics that make different products desirable to customers and 
profitable for credit card issuers. 


• Since most combinations of product offerings may be unprofitable for 
most customers, it will be necessary to start with small tests, but when 
learning is complete larger rollouts can be made. 


Nigel also stresses that it was not necessary to create a new product or a new 
brand — that is, improving the profitability of a bank's existing MasterCard or 
Visa portfolio had far fewer entry barriers than attempting to create a new brand. 


Rich and Nigel acquired these insights by observing the credit card businesses of 
many of their major banking consulting clients at the time. Once the insight was 
developed, they solicited numerous banks as consulting clients to radically 
transform the credit card business by exploiting their insights. However, most 
banks were not interested in what became known as their information-based 
strategy. In fact, it was not until after the first 16 banks rejected their solicitations 
that they found a home at Signet Bank. 


By 1988, the credit card industry was characterized by competition among banks 
for scale and market share; as a result, the credit card business had made the 
transition to consolidation in the hands of large players. By increasing their 
customer base, banks were able to spread the high fixed costs associated with 
credit card operations over a large number of accounts, enabling them to lower 
prices through economies of scale. 


In addition, during this period banks commonly engaged in uniform pricing 
strategies, creating attractive opportunities for attack. In fact, the top ten banks 
typically charged their customers the same 19.8% annual interest rate, clearly 
indicating the sort of average cost pricing that creates newly vulnerable markets 
and enables opportunistic targeting strategies. In addition, the average cost 
associated with acquiring new accounts in this competitive environment (cost 
per solicitation divided by hit rate) was quite high. This too suggests that 
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incumbent banks were vulnerable to an opportunistic marketing strategy that 
improved hit rates by selectively offering lower annual interest rates to certain 
potential "love *em" customers. 


As Rich and Nigel note, while competitors in this market appear vulnerable to 
opportunistic targeting strategies, executing these strategies is not easy. Or, as 
Nigel Morris has said, "Anyone can find customers who want your money! 
Anyone can find customers who will take it and not pay you back! The trick is to 
find customers who will take a lot of your money fast and pay you back slowly." 


It was in this competitive environment that Rich and Nigel attempted to pitch 
The Great Idea. Rich and Nigel began to shop their idea to major banks, 
including New York and West Coast money center banks and super-regionals. 
Although many of the major banks were willing to work with Rich and Nigel in 
other areas, their Great Idea was rejected by five of the top six (Citibank, Chase, 
Bank of America, Bank of New York, and Chemical Banking) and fourteen of the 
top twenty banks in the U.S.. Reactions were remarkably similar across 
institutions: 


• “Tt can’t be done!" — it's tco expensive, and the data that you need on 
individual consumers to make the strategy succeed is simply not 
available to the bank 


• “And we don't need your help; we already do it!” 


Finally, Signet Bank, a small bank locking for opportunities to grow, accepted 
The Great Idea. However, Signet wanted Rich and Nigel to come into the 
company not as consultants but as salaried bank employees with long-term bank 
contracts. Surprised by the offer, Rich and Nigel agreed to come into the 
company as heads of credit card marketing and strategy, but only under certain 
conditions: Rich and Nigel were to be given real bank titles, they were to have 
real control over systems, and they were to be accepted within Signet as line 
bankers. However, unlike main-stream employees of the bank Rich and Nigel 
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would retain significant profit-sharing potential. They believed that these 
conditions were necessary to allow their IBS to flourish. 


David Hunt, Executive Vice President of Signet Bank, played a major role in the 
transition. Rich and Nigel also received support from Bob Freeman, then CEO of 
Signet. Perhaps most importantly, David listened to Rich and Nigel, had the 
vision to recognize the potential of their ideas, and helped to generate buy-in 
within the firm. As he stated, "You think that you can make IBS work? Then go 
do it!” His role included protecting Rich and Nigel and providing for their 
independence while simultaneously managing their relationships within the 
bank. He also provided funding needed to develop an IBS and to absorb the 
losses associated with the learning phases of their strategy. 


32. Initial Performance 


The initial period for Rich and Nigel at Signet ran from October 1988 when they 
entered Signet to December 1991. Nigel stresses that the first year entailed a large 
commitment to "infrastructure build: building databases, learning the trade of 
account management, and figuring out how to implement this very difficult 
strategy." In August 1989 they rolled out their test and learn solicitations in 
significant scale. 


The initial implementation of their IBS was based on a “test and learn” 
methodology. In brief, test and learn consists of the following: 


* Running some test marketing activities (e.g., sending out a small, yet 
carefully selected, sample of direct marketing solicitations) 


* Determining which tests make money and which ones do not; this 
takes some time, and most of the tests will be unprofitable. However, 
unprofitable tests are not unsuccessful, if they enable you to determine 
the basis of profitable tests going forward. 
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* Then running more programs, more and more like the ones that 
proved successful in the initial test stage. 


Unfortunately, there is a significant and expensive lag between the stage of initial 
"testing" and the stage where "learning" is realized and profits are earned. In 
fact, by December of 1991 chargeoffs from Rich and Nigel's 1989 solicitations had 
soared to 9.5%, more than doubling the chargeoffs of the bank's total portfolio 
from 2.6% in August 1989 to 5.9% at the end of 1991. As Rich notes, “Signet stock 
price was in free fall" The stock price plummeted from over $20.00 in late 1989 
to less than $5.00 in early 1991 (prices adjusted for a split in 7/93). According to 
Nigel, “We hit bottom in late 1991." From bank card profits of $27 million in 
1988 and $25 million in 1989, forecast profits for 1992 had dropped to zero by late 
1991. The fallin stock price was a result of bad real estate loans. Had the credit 
card portfolio profits actually dropped to zero the results for the stock price 
would of course been far worse; fortunately, the IBS began to produce profits at 
just this time. 


Rich and Nigel, however, never lost faith in their basic conception of strategy for 
the bank; equally important, neither did David. They continued their focus on 
testing, nearly doubling the number of tests conducted from 335 in 1989 to 617 in 
1991. 


3.3. The Middle Period 


Late 1991 began a period of triumph for Rich, Nigel, and those associated with 
implementing The Great Idea, which continued through the spin-off of Signet's 
credit card business to Capital One in 1994. 


During this period (1992-1994), growth in receivables and in number of accounts 
soared [see Table 1], especially when compared to its competitors [see Figure 1]. 
At the same time, percentage chargeofis improved and were consistently better 
than industry averages [see Figure 2]. Not surprisingly, the stock price of Signet 
Bank surged, allowing the bank to grow faster than 996 of the Fortune 1000! In 
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fact, Signet's stock appreciated 537% between January 1991 and the end of 1994 
[see Figure 3]. 


The credit card operation at Signet was doomed by its own success — it could not 
continue as part of the bank. The credit card business came to account for 
roughly 2/3 of the profits of the bank. This threatened the stability of the bank's 
governance, when relatively young and relatively new additions to the bank 
were accounting for such a large portion of the bank's profits. Moreover, as Rich 
and Nigel began to envision new lines of business, many outside traditional 
banking, it was clear that they would require more freedom of action than would 
be possible within the structure of Signet. As a solution, Signet CEO Bob 
Freeman made the audacious decision decided to spin off the credit card business 
as a wholly independent company, not associated with Signet. 


3.4. The Current Period 


The current period can be considered the time from the spin-off in 1994 through 
the present. During this period, Capital One has continued to enjoy considerable 
success. They have achieved success as measured in terms of growth in number 
of accounts and total outstandings [see Table 1], as well as in low loan losses 
when compared to its competitors [see Figure 2 and Figure 5]. In addition, stock 
performance has been strong [see Figure 4]. 


Clearly, Capital One has experienced tremendous success. "By any measure, 
Capital One has more than tripled in the past three years." (Annual Report, 
1995) 


Capital One continues to rely upon Information-Based Strategies to acquire 
profitable market share and continues to rely upon Test and Learn methodology 
for developing and implementing those strategies. Indeed, testing continues at 
Capital One, as demonstrated by the exponential growth of its R&D efforts [see 
Figure 6]. 
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3.5. Assessment of Capital One's Strategy 


It is clear that Capital One has achieved competitive advantage. The bank has 
been outperforming most of its competitors in terms both of market share and of 
margins. Consequently, Capital One is outperforming most competing credit 
card issuers as reflected in its stock price. The firm's price has more than doubled 
since its 1994 IPO, significantly outperforming both the market as a whole and 
the banking sector. 


4. How: Steps towards Achieving Competitive Advantage 


There is little secret about either the extent of Capital One's advantage or the 
source of this advantage. The entire management team believes that the 
organization's success comes from its Information-Based Strategy and its reliance 

"The success of Capital One 
has been the direct result of the proprietary information-based strategy that we 
have pursued since 1988. The strategy leverages information technology, 
scientific testing and a highly flexible operating infrastructure to deliver the right 
product, to the right customer, at the right time and at the right price.” (Annual 
Report, 1995) 


The core of this strategy is based upon the realization that customers differ 
widely in their profitability, and that information from a variety of sources can 
be synthesized to exploit this "customer profitability gradient." IBS represents 
the commitment to exploit this customer profitability gradient, and test and 
learn is the mechanism for doing so. 


41. Implementation of Test and Learn 


Rich Fairbank explains that in the late 1980s, when he and Nigel were attempting 
to interest bankers in a test and learn strategy, banks relied upon "black box" 
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credit scoring models that were used to determine whether or not to offer an 
account to an applicant. These black box models were usually procured from a 
vendor, and were "sealed" in the sense that the algorithms could neither be 
examined nor altered. While parameters could be updated based on experience, 
allowing the models to be tuned, algorithms could not be Changed. These 
models were definitely not designed to learn which customers could profitably be 
offered accounts at different rates. Rich and Nigel thus advocated turning the 
credit scoring models off for test offerings, and developing and tuning their own 
models to determine which combination of product, price, and credit limit could 
be profitably offered to customers who could be characterized by a wide range of 
publicly available credit and demographic data. After a lengthy incubation 
period, it would be possible to determine which tests were profitable, and to 
rollout large profitable offerings corresponding to these smaller profitable tests. 


The structure of this process explains the initial period of extremely unprofitable _ 


operations after the introduction of test and learn. The degree of trust needed to 
turn off the banks’ credit scoring models likewise probably explains a great deal of 
the resistance that Rich and Nigel encountered when they attempted to create 
interest in their IBS approach. 


42. The Balance Transfer Product 


The first breakthrough offering discovered through this process of test and learn 
was the “balance transfer” product. This product offers customers a lower initial 
APR for applicants who transfer their balances from a competitor’s credit card. It 
turns out that this transfer of balances by customers from higher APR credit cards 
to a lower one provides the card issuer with an important signal. Customers that 
do not carry balances find no value in a lower APR and will not take the time 
and effort to switch cards. More importantly, the customers that the balance 
transfer product will attract are those customers who have a balance they cannot 
presently payoff but which they will eventually payoff slowly. Therefore, they 
care about the lower APR. 
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Clearly, these customers meet Nigel Morris's characterization of great accounts: 
They borrow money, they pay it off, and they pay it off slowly. Or, as Rich 
Fairbank more flamboyantly says, "We found the elusive low-risk revolver" and 
“we hit the jackpot!” People who borrow more, and who approach the 
borrowing limits of their cards, tend to be riskier. A graph of percentage of loans 
more than 60 days delinquent, plotted against percentage of credit line utilized, 
clearly illustrates this trend. However, customers who accepted the balance 
transfer product exhibit much more attractive risk-utilization profiles, as shown 
in Figure 7. 


The graph in Figure 7 can be summarized differently by noting that marketing 
expenses for the balance transfer product represents an investment in an 
annuity. Each dollar of expense invested results in an annuity stream of more 
than $2.25 in the first year, close to $4.00 in the second, close to $2.50 in the third 
year, more than $1.50 in the fourth year, and over $1.00 thereafter. Nigel 
summarizes the graph simply by saying “We found the sweet spot”. 


43. The Secured Card 


Another product offering resulting from the test and learn methodology is the 
“secured card” product. Even high risk accounts can be made profitable if the 
rate is high enough and steps are taken to control losses. In other words, even 
among bad risks there are good and bad accounts, love ‘ems and kill yous. 


It is very difficult to function in our society without a credit card. Car rental 
companies, for example, will not rent to individuals who can only present a 
debit card. Their rationale is simple – renters are being given sole control of a 
new vehicle, often valued in excess of $20,000, and they want some indication of 
credit worthiness. 


Capital One has products for individuals who are unable to acquire credit cards 
any other way. Some of these — the worst risks — are made safe by posting full 
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bonds. Others are allowed to post partial bonds — that is, bonds less than their 
credit limits — and to improve their credit ratings and APRs over time. 


4.4. Other Products and Services 


Capital One offers a whole range of products to credit consumers, including 
offers to students and to applicants without previous credit history. In fact, 
presently there are over 3,000 price points in Capital One's current offerings. 
Capital One has the ability to "customize everything". On account acquisition, 
they can customize on customer segmentation, market channels, products, 
pricing, credit lines, and credit approval policies. On account management, they 
can customize on repricing and retention, credit line increases and decreases, 
collections and recoveries policies, and cross-selling. 


5. Sustaining Competitive Advantage 


Why did so many powerful banks reject the strategic recommendations offered 
by Rich and Nigel? Why were they not understood and adopted by the banks 
and used as the basis of their strategies, even before The Great Idea? 


Unlike other examples of our newly vulnerable markets paradigm, there was no 
rapid change in technology or regulatory discontinuity that suddenly made 
differential pricing possible. A steady decrease in cost of computing for analysis, 
and of costs of storage and classification for the creation of targeted mailing lists, 
had made information-based marketing and pricing strategies possible well 
before 1988. 


The principal problems faced by banks in responding to opportunities in the 
market include their: 1) organizational structure, 2) information infrastructure, 
3) organizational skill set, and 4) organizational culture. 
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51. Bank Structure 


Most competitors have, or used to have, two very separate organizations 
responsible for credit cards. The marketing department is responsible for selling; 
it is their responsibility to maximize the number of cards issued and the total 
balances outstanding. In contrast, there is also a credit department, and it is their 
responsibility to minimize exposure to bad loan losses, by limiting who has 
access to cards and what balances they are allowed. These two groups are in 
constant tension, but they are frequently poorly coordinated or not integrated at 
all; indeed, we have all heard stories like the credit department of the a major 
card issuer refusing a charge that would have put a good account less than $10 
over the card holder's limit; days later the furious cardholder was notified by the 
marketing department that his line of credit had been extended by $5,000, just 
after the enraged customer had canceled his account. 


In contrast, Rich and Nigel employed an integrated, risk managed, approach to 
sales and marketing that attempted to compute the expected NPV or annuity 
value of each new account, providing first Signet Bank, and now Capital One, 
with the ability to respond appropriately to situations like that described above. 


52. Information Infrastructure 


To support its IBS, Rich and Nigel believed that they had to invest heavily in 
information technology. At Signet they developed what was considered at the 
time to be the largest Oracle database in the world. The database not only 
contained detailed data on customers (i.e., their demographics, purchases, 
activities, etc.), but also supported regressions and other analytics, and stored the 
results. The generation and storage of such data analysis led to the enormous 
growth and size of their database system, and enabled Signet to identify profitable 
marketing opportunities; the systems continue to support Capital One's 
marketing efforts. 
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This is in sharp contrast with the actions of competitors, some of whom have 
outsourced all non-branch customer contact, and do not maintain their own 
databases or do their own servicing. As Nigel has said, “This is equivalent to 
outsourcing your sensing and your decision functions; it's like trying to do 
planning after you've put your planning department through a guillotine!” 


This view that infrastructure provides critical value is shared throughout the 
organization, where it is widely believed that the necessary flexibility cannot be 
achieved in organizations that outsource their data processing. Indeed, in 1994, 
the year of the spin-off, Capital One was willing to incur the expense of $49 
million to break its long term outsourcing contract with EDS, since it was seen as 
necessary to do so in order to achieve maximum flexibility for the new company 
(Anthes, 1995). 


53. Organizational Skill Set, Culture, and Commitment 


Bank structure and information infrastructure would not achieve advantage 
without the skill set to exploit them and the commitment to hire and train the 
right people. The following example of unsuccessful attempts at differential 
pricing at a competing bank demonstrates that the execution of pricing strategies 
is complex. 


One major competitor began to lose a significant number of its best accounts to 
Signet; it was not initially concerned because the loses were averaging only 3,000 
to 4,000 accounts a month. Concern began to increase only when it was noticed 
that these were uniformly low-risk, high-balance revolvers. The bank did not 
initially respond with sufficient price cuts for their best accounts and profitability 
eroded. The bank eventually decided to move towards differential pricing, but 





3 Revolvers are cardholders who chose to pay off their accounts slowly, unlike ransactors, 
who pay off their accounts in full at the end of each payment period. Transactors use their 
cars for convenience, as charge cards rather than as credit cards, and offer their banks no 
opportunity to earn interest payments; indeed, these accounts are benefiting from the grace 
period each month that enables them to enjoy the "float" on their accounts without incurring 
charges from the bank. In contrast, revolvers generally pay finance charges each month 
and thus as a group are much more profitable for their issuers. 


81 


82 


Capital One: Exploiting an Information-Based Version 4.2 — 27 August 1997 
Strategy in Newly Vulnerable Markets Page 20 


began by raising the prices for the wrong accounts, driving away many of their 
good risks.' To recover and halt the erosion, they put in across-the-board 
reductions in APR for their remaining accounts, and thus were left with a 
portfolio of poorer risk accounts at lower APR rates; the results were disastrous. 


At Capital One, successful implementation of their more complex strategy begins 
with hiring the right people. According to Nigel, "We compete with McKinsey 
for the best graduate students; we're not competing with commercial banks... 
Above all, we know that the key to our success has been and will continue to be 
our commitment to hiring and developing incredibly talented and motivated 
associates." This appears in the Letter to Stockholders, in the company's Annual 
Report for 1995, and similar thoughts are unlikely to be seen in any form in the 
annual reports of more traditional banking companies. 


In addition, the success experienced at Signet and Capital One requires 
commitment to a long term strategy of identifying and solving problems. Nigel 
claims that “if none of your initial tests lose money, you're probably too 
conservative for us. If you can't figure out why they lose money and solve the 
problems, you're also probably not right for us; we need people with tenacity and 
superb problem solving skills.” Nigel also notes that “We truly believe that we 
have put in place a better mousetrap. Duplication of the strategy by the 
competition is very difficult, and would take them years of patient investment.” 


While it may be clear what changes competitors need to make to respond to 
Capital One, it is also clear how very difficult it is for most organizations to 
accommodate such profound change. Tushman and Anderson (1986) and 
Tushman and Romanelli (1985) describe the extreme difficulty organization 
have dealing with “competence destroying change” — changes that devalue 
existing skill sets and competencies. Banks that wish to respond to the changes 
initiated by Rich and Nigel need to change the fundamental skill sets and 
strategies of their employees. Therefore, such changes will be very difficult to 
achieve. Levine and Rossmoore (1992) further note that there is even great 
difficulty in simply discussing the need for such profound change within an 
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organization. Clemons (1997) has observed ways in which past success is codified 
in doctrine, which limits the ability to perceive or imagine environmental 
change. This creates difficulty in seeing the need for profound change in strategy, 
even in the presence of increasingly unambiguous environmental signals, like 
loss of profitable market share to a single competitor following a public, 
demonstrably different strategy. 


In summary, Capital One senior management believes that their advantage has 
been sustainable because it is based on a complex combination of structure, 
information, skills, culture, and commitment. 


6. Future Opportunities 


That said, senior management also believes that it will become more and more 
difficult to sustain this advantage. As other banks begin to follow similar 
strategies and as competition increases it will become more difficult to maintain 
margins. Therefore, it will be necessary for Capital One to continue to refine its 
offerings. 


When AT&T offered all accounts the same service and the same price, Signet 
had 23 price points. When AT&T had over 20 price points, Signet had over 300. 
Now that AT&T has over 300 price points, Capital One has over 3,000. Indeed, a 
senior officer at AT&T UCS believes that all competitors will be forced to adopt 
similar strategies. According to Nigel, “When one of your competitors begins 
down this slippery slope, you have no alternative but to follow.” 


Scott Barton, Director of New Business Development (or the Growth 
Opportunities Team), believes that ultimately, all accounts will be priced 
efficiently to reflect their risk adjusted expected return, a complex way of saying 
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that in credit card issuing, as it is presently structured, it will become increasingly 
difficult to be profitable for any issuer. 


However, profitable opportunities are likely to continue as long as competitors 
are less able than the bank to assess the profitability of their accounts. Capital 
One employs retention specialists, whose job is to keep customers who call to 
cancel their accounts. Retention specialists are supported by screens and 
computer models that indicate the effects on profitability of changing a 
customer's APR. While they are empowered to lower a customer's APR down to 
just above the break-even level, their compensation system rewards them not 
only for retaining profitable accounts, but for retaining them at the highest 
possible APR. 


Further evidence of increased competition is the fact that the balance transfer 
product has come under assault. According to Nigel, "The balance transfer 
product, which we pioneered in 1991, has enjoyed such spectacular success that 
the market has become increasingly competitive. While we will continue to 
pursue profitable balance transfer opportunities, we have begun to roll out the 
next wave of market-tested credit card innovations." 


The Growth Opportunities (GO) Team originates from the belief of senior 
management that the skill set, personnel, culture, and infrastructure of Capital 
One can be used in other settings, to develop and market different products in 
different, perhaps unrelated industries. "In the long run, we see our destiny not 
merely as a credit card company, but as an information-based marketing 
company offering a variety of products in information-rich industries." (Annual 
Report, 1995). Rich augments this as follows, “We have never viewed ourselves 
as just a credit card company. We're an information-based marketing company. 
The credit card just happens to be a product which has been transformed by the 
information revolution." 





4 Unfortunately for banking as an industry, there is considerable evidence to support this 
concern. The assessment of technology in banking suggests that even as it creates value 
for customers it increases competition and the efficiency of pricing, destroying profits for 
financial intermediaries (Steiner and Teixeira 1990). 
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There are other newly vulnerable markets, and hence other opportunities fora 
new entrant like Capital One to use information-based strategies to target an 
established competitors' most profitable customers. Capital One wants to focus 
the core team on areas where Capital One's core strengths can provide advantage, 
and yet to avoid having too focused or too restrictive a view of what these 
strengths might be. As Peter Schnall, Vice President of New Business 
Development, says, "We want to make certain that we are not being too narrow 
in our view of future opportunities. Are we going to attack opportunities in 
banking or in market segmentation? Is our core strength in information-based 
strategies for test and learn targeting of profitable new accounts or in the use of 
information more generally for relationship management?" 


The GO Team is presently assessing opportunities in a wide range of industries. 
The company is making increasing investments in non-card targeted marketing; 
expenditures in 1997 are estimated to be split among balance transfer, other card 
products, and non-card products, with GO and other card products expenditures 
roughly equal and both substantially greater than balance transfer product 
expenditures. The team is, however, all too aware that unfortunately there will 
once again be a considerable lag between initial tests and profitable rollouts, 
especially in areas where they must first create a legal operating entity, gain new 
industry expertise, develop systems and operating infrastructure, create their 
tests, allow them to incubate and then tune their models, all before profitable 
rollout can be attempted. The senior management team also believes that there 
are enormous opportunities to exploit similar strategies in markets outside the 
0.5, 


7. Conclusions 


It appears clear that the history of Capital One and Signet Bank provides 
considerable support for our theory of newly vulnerable markets. The erosion of 
profitability however suggests that without fundamental differences in 
resources, innovations like differential pricing and effective market 
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segmentation will become strategic necessities rather than continuing as sources 
of competitive advantage. If the skills required for information-based strategies 
are sufficiently difficult to acquire, anc if they are sufficiently general in their 
applicability, then Capital One should enjoy a prolonged period of profitability, 
exploiting a sequence of opportunities in newly vulnerable markets in other 
industries. Rich believes that this, indeed, will be the long term source of 
Capital One's competitive advantage, rather than its positioning in any specific 
product, industry, or market segment: 


“Capital One’s competitive advantage is that the entire company is built around the 
information-based strategy — the people, organizational structure, systems, operations, 
accounting systems, human resources, policies, and, most importantly, the culture. We are 
building a machine that can identify opportunities, adapt infrastructure, and roll out 
products at full speed. While those opportunities grow, we work in parallel to plan for 
their eventual obsolescence. This company can turn ona dime. We're built for change.” 


While in hindsight test and learn strategies applied to newly vulnerable markets 
may appear to be obvious, clearly at the time they were anything but; major 
banks not only failed to perceive the opportunity, they were unwilling to accept 
it when offered to them. This may not be surprising. As Abraham Edelcrantz, 
the inventor of the optical (semaphore-based) telegraph noted: 


“Tt often happens, with regard to new inventions, that one part of the general public finds 
them useless and another part considers them to be impossible. When it becomes clear that 
the possibility and the usefulness can no longer be denied, most agree that the whole thing 
was fairly easy to discover and that they knew of it all along.” 


The Capital One team sums up these sentiments more tersely: 


“Our growth is the result of opportunistic origination and account management. The 
strategy was the easy part. Making it work was the challenge! We also continue to test 
the application of information-based strategy to other products, both financial and non- 
financial, with positive results.” 
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Table 1: 


Number of Accounts and Amount of Receivables for 
Capital One 











(000s) 1992 1993 1994 1995 1996 
Loans $1,452,742 | $3,265,565 $6,197,423 | $9,089,278 $12,804,000 
Accounts | 1,672 3,118 5,049 6,149 8,565 | 
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BAXTER HEALTHCARE CORPORATION: 
ASAP EXPRESS 


In late 1987 the Hospital Systems Division of Baxter Healthcare 
Corporation (Baxter) and three hospitals of the Premier Hospitals 
Alliance began a pilot test of the ASAP Express computerized order 
entry system. The new system would allow orders to be placed with 
all participating vendors in a standard format, from the same terminal, 
and with a single telephone call. An outgrowth of the fabled ASAP 
system, ASAP Express offered a "level playing field" that gave no 
advantage to any one vendor. 


"As a single-vendor purchasing order entry system, ASAP had 
given American Hospital Supply Corporation, and now Baxter, a 
distinct competitive advantage," said Michael Hudson, president of the 
Hospital Systems Division. "By now, most of the major medical- 
surgical and laboratory suppliers have developed order entry systems 
of their own. Some of these are on a par with our system, and it is 
not uncommon to find hospitals using multiple order entry systems. 
Each system requires a separate phone call and user protocol. This 
increases the amount of time it takes to place orders, and has resulted 
in customer demands for consolidated systems where supplies from 
all vendors can be ordered. The once strong product pull through 
effect of electronic order entry systems has lessened in recent years, 
due to the proliferation of systems. ASAP Express opens a new era of 
electronic order entry in which suppliers must compete in other areas 
such as product line breadth, distribution capabilities, and value added 
services. This is where Baxter truly excels." 


Baxter Healthcare 


After the merger with American Hospital Supply Company in 
1985, Baxter developed, manufactured, or distributed more than 
120,000 products for use in hospitals, laboratories, blood and dialysis 
centers, nursing homes, physicians' offices, and at home. The 
company could provide about 70% of a hospital's supply needs and 
nearly 100% of a blood or dialysis centers. Computerized systems 
for ordering, tracking, and managing supplies, both internally and at 
customer sites, were а significant company strength. 


 ————————————‏ -— س 
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Changes in the Health Care Industry 





Following World War II, the govemment began to increase support for health care, 
regularly increasing funding for the National Institute of Health, supporting community 
hospitals and increasing the doctor pool. In 1965, Medicare came into being as one of the 
highest priorities of the Great Society initiatives. The practice developed to reimburse 
hospitals for costs rather than contracted rates, with the government retaining little control 
over the program or its costs. In the 1970s, government policy shifted from redistribution 
to regulation as costs rose out of control. In 1970 health care costs were 7.2% of GNP. 
Soon, Certificate of Need programs developed to curtail hospital construction and local 
agencies were mandated by the government to monitor and control resource utilization. 


By 1980, health care costs accounted for 9.4% of GNP. In 1982, Medicare 
reimbursement changed to a scheme based on diagnostic related groups or DRGs. The 
result was a reduction in the rate of cost increase. In 1984, doctors shifted to a national fee 
schedule for medicare work. After some slowdown in cost increase, health care costs 
continued to rise, representing over 11% of GNP by 1988. 


By the middle of the 1980s, the health care industry was in the midst of dramatic 
change, with hospitals feeling extraordinary pressures. Fixed-rate reimbursement from the 
government sponsored Medicare program, which paid for 40% of all hospital patient days, 
had made hospitals much more cost-conscious. Businesses and insurers also were exerting 
pressure to cut health care expenditures. Hospital admissions were declining, and the 
average hospital stay had shortened to less than seven days. The total number of hospitals 
had declined from a peak in 1980, although the number of beds had increased slightly. 


Aggregate demand for health care would likely increase, but more slowly than in the 
past, and customers would exert more choice. More and more care would be moved 
outside of hospitals to alternate sites, such as doctor's offices and walk-in emergency and 
surgical centers, and health care maintenance organizations (HMOs) would continue to 
proliferate. At the same time, hospitals would enter into less traditional markets, such as 
Occupational health care and "wellness" programs, sometimes in partnership with 
physicians, nurses, and other providers. The fragmented supplies market participants 
focused on reducing their operating expenses and increasing sales. Margins were 
particularly attractive on products that the suppliers manufactured in-house. 


In the past, and in many hospitals today, in each hospital there might be as many as 10 
different buyers--the pharmacy, food service, anesthesiology, and so on--and even in 
hospitals that had adopted centralized purchasing, individual department heads and 
physicians often remained powerful buying influences. The price of each item was 
negotiated by the customer and the sales representative, making billing a complex process. 


Supplies in hospitals were receiving more attention than in the past. They made up an 
estimated 10-15% of hospital costs, while the logistical expenses associated with supplies 
made up another 20-30%. Many hospitals were centralizing their purchasing functions and 
creating a more "professional" purchasiag and materials handling function. The suppliers, 
many with their own sales force, often tried to establish direct linkages with the hospitals 
buyers, threatening the distributor's role. Hospitals sought to create buyer groups and 
leverage the trend in hospital consolidation to increase their power. 


Although there were hundreds of competitors, and the barriers to entry in the hospital 


supplies industry were low, there were only a few distributors of any significant size. They 
competed on price, delivery, inventory, quality, and relationships with the buyer 


Baxter Healthcare Corporation: ASAP Express 


3 188-080 


representatives. The distributors were well aware that consolidation of hospitals would 
continue and that cost containment programs would grow in importance. 


The Beginnings 


"The Computer is at the heart of our success," said Karl D. Bays, Chairman and Chief 
Executive Officer of American Hospital Supply Corporation (AHSC) in early 1985, 
describing the importance of information systems to the company. Traditionally, AHSC's 
products had been sold by its field salespeople, who worked from their homes and called 
directly on hospitals and other organizations. Until 1964, orders were generally taken in 
person by the salesperson, who would then mail the orders to company headquarters. 
Bays, who joined AHSC in 1958 as a salesperson, recalled that upon arrival in a town he 
would immediately find out when the last mail of the day went out. " When I had made my 
calls," Bays continued, "I would rush back to my hotel room and write out all my orders 
and customer inquiries and get to the post office in time to make the last mail. That was an 
imperative." The paperwork could be formidable: an 800-bed hospital might easily stock 
30,000 items and generate 50,000 purchase orders per year--at an estimated preparation 
cost of $25-30 each. 


In 1957 AHSC had begun to automate its order entry and billing procedures by 
installing IBM 632 tab-card billing machines in its distribution centers. Orders received at 
the centers would be keypunched, and the cards were fed through the billing machines. A 
packing list for the warehouse was produced, as was a summary card for the accounts 
receivable system. The line item cards from the order were sent on to the home office for 
sales analysis. 


In the early 1960's one of AHSC's West Coast offices began having difficulty 
servicing a large hospital customer. Orders were frequently delivered late and incomplete, 
creating problems for both the customer and AHSC. The West Coast office manager put 
an IBM 1001 Dataphone in the hospital's purchasing department and attached an IBM 026 
card punch in the AHSC distribution center to a phone line. The hospital was given a box 
of prepunched cards--one for each item purchased from AHSC. The cards were physically 
placed on the shelves of the hospital's stockroom, each card stuck between boxes of 
supplies at the point where more stock should be ordered. When the box above the card 
was taken from the stockroom, the prepunched card was added to the pile of items to be 
ordered. On a regular schedule the hospital connected the 1001 Dataphone to the 026 card 
punch via telephone. Each card was fed through the Dataphone, causing a duplicate to be 
punched by the 026 at the AHSC distribution center. The result was a duplicate deck 
representing the hospital's order. This deck was fed through the 632 billing machine and 
the order process continued as usual. The hospital was able to speed up communications 
and thus could reduce its inventory. Orders were more accurate and more timely. AHSC 
benefited as well, and decided to offer the 1001 Dataphone-based service to other 
customers. More than 200 agreed immediately and the system, named Tel-American, was 
extended to other West Coast customers, then to Chicago, and then to other areas. A 
similar service, Telephone American, worked in somewhat the same way but without the 
1001 Dataphone. Instead, the prepunched cards were kept in a box at the AHSC office, 
and customers called in their orders. The cards were taken from the box manually by the 
telephone order entry clerk. 


Tel-American was well in place by 1969, when Gary Nei was hired as product manager 
for systems marketing and asked to identify additional customer benefits of the system. 
"The 1001 was the nucleus but not magic," Nei said later. "The customers could just as 
easily phone in their orders, and many did. The question was how to bundle additional 
services." Nei read the relatively small amount of material then available on materials 
management and wrote a document translating the general theory to the hospital 
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environment. He began to advocate a "prime vendor" approach, in which hospitals would 
contract to obtain a major portion of their supplies from AHSC. In return, the hospital 
would accrue the benefits of lower inventory, reduced paper handling, lower "shrinkage" 
due to loss, spoilage, and theft, fewer purchase orders and deliveries to handle, and 
guaranteed service. Tel-American was promoted as part of an overall hospital materials 
management system. Nei worked with the field sales force to educate and bring home to 
hospitals the benefits of materials management and to obtain commitments to implement the 
required disciplines and procedures. In some cases Nei and his staff swept stockroom 
floors and physically rearranged inventory in order to get a customer started. Later, as 
rising interest rates made holding inventory more expensive and as hospital purchasing 
agents began to understand their ability to become more professional through the use of 
modern techniques, the concepts promoted by AHSC became widely adopted. "We 
changed the industry," Nei noted, "we really did." 


By the mid-1970s some of the novelty of Tel-American had worn off, and IBM had 
decided to drop support for the 1001 Dataphone. In response, AHSC's laboratory 
manufacturing division, TekPro, designed and built a much faster device to read and 
transmit data from cards. By this time, AHSC had installed a mainframe computer system 
that kept track of orders and inventory, and the TekPro device was attached to this system 
rather than to a reproducing card punch. The TekPro unit also allowed the hospital to enter 
some data--for example, order quantities--by hand; more important, it acknowledged that 
each line of data had been received correctly. The new order entry system, with mainframe 
computer support, was called Analytic Systems Automatic Purchasing (ASAP). 


The ASAP System 


Both the Tel-American system and its successor, ASAP, were essentially one way 
linkages; although special inventories were reserved to Tel-American and TekPro users, the 
customer could find out for certain when the ordered items would be delivered and in what 
quantity only by phoning the AHSC office or by waiting until the AHSC truck arrived. 
The TekPro unit was highly reliable--some were still in use in 1985--but customers' needs 
for a printed response led to the adoption of the Bell 43 terminal as a standard input and 
output device in 1977. 


The printing device and steady improvements in its central computer software gave 
AHSC the ability to respond to customer orders by verifying the item number and showing 
the availability and price of each item. Items could be ordered using AHSC's catalog 
numbers or those of its competitors, and orders could be edited for accuracy and 
completeness before they were transmitted. For items that were not currently in stock, the 
system could often recommend a substitute but did not make any substitutions 
automatically. The enhanced system, called ASAP 2, also allowed messages to be 
transmitted electronically among AHSC, the sales representatives, and customers. As with 
earlier systems, customers who used ASAP 2 paid for the terminal themselves; AHSC paid 
the telephone line charges. 


In 1980 AHSC announced ASAP 3, which allowed customers to enter orders using the 
hospital's own internal stock numbers. Customers could also build electronic files for 
standing orders and for repetitive orders. These files shortened the customer's order entry 
time and improved ordering accuracy. ASAP 3 produced output to customer specifications 
as well, including inventory lists, purchase orders, and requisition forms. The customer 
could inquire on-line into pending back orders, prices, and delivery dates. Like its 
predecessors, ASAP 3 was intended to be used as part of an overall materials management 
program. The system did not, however, actually manage the hospital's inventory. An 
enhancement, ASAP 3 PLUS, incorporated bar code scanning of shelf labels, requisition 
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forms, ora catalog to facilitate order entry. Over the next few years, teletypes, CRTs, and 
other "dumb" terminals were added to the list of devices supported by ASAP, 


_ ASAP 4, a computer-to-computer order-entry system, was released in 1983. It 
simplified the hospital's purchasing process by eliminating all the manual steps except 
actual approval. The customer's internal computer system produced recommended orders 
that, once approved, were automatically transmitted through a high-speed phone connection 
to AHSC's mainframe. Order confirmations were sent directly to the customer's computer 
system to update the hospital's files. Hospital size did not always correlate with 
information systems capability: some small hospitals were relatively sophisticated, while 
some very big hospitals relied almost totally on manual systems. Nevertheless, it was 
expected that ASAP 4 would be used initially by the major multi-hospital groups who had 
corporate agreements with AHSC. 


Each hospital placed its ASAP 4 orders at prearranged times of the day; the system was 
not designed for emergency orders. Customers did not pay for the use of ASAP or for any 
necessary software customization, which could take up to eight hours of work. 


ASAP 5, which went into pilot use in December of 1984, promised to extend the 
capabilities of ASAP 3 by using an IBM Personal Computer (PC) as the customer's input 
and output device. Customers could build and edit order files on the PC instead of on-line, 
thus reducing telephone expenses. The PC was equipped with extensive tutorial software, 
allowing a new user to learn in about 15 minutes how to enter ASAP orders. The new 
system would be menu-driven and would include a HELP facility that could be accessed 
while entering an order. As in the past, the hardware would be supplied by the customer. 


By late 1984, ASAP and a few AHSC financial applications were running on five 
Burroughs mainframes. About 50% of AHSC's hospital orders came through ASAP. The 
ASAP software, which had been written totally by AHSC, was in a mixture of ALGOL 
and COBOL. A program to convert ASAP to IBM hardware had been under way for a 
year and had another 18 months to go. Looking back, AHSC estimated that it had spent 
about $30 million to build ASAP. Ongoing maintenance required six to nine full-time 
people. Annual operating costs for the 9000-terminal system were about $3 million. 


AHSC had also implemented VIP, a "reverse ASAP" that linked the company to its 
suppliers. Purchase orders were transmitted to suppliers electronically, as were messages 
about inventory levels, pricing information, and so on. WIP was not mandatory, but the 
benefits of faster communications were sufficient to convince most suppliers to use the 
system. 


Merger 


The first quarter of 1985 was a difficult period for American Hospital Supply 
Corporation (AHSC), by now the country's largest seller of medical supplies. The 
increasingly competitive health care industry was watching costs more closely than ever, 
and AHSC's sales fell 4% from the first quarter of 1984, while net income declined by 
16%. 


On March 31, 1985, AHSC stunned the health care industry by announcing plans to 
merge with Hospital Corporation of America (HCA), the largest U.S. hospital management 
company. With 1984 revenues of $4.2 billion and earnings of $297 million, HCA owned 
420 for-profit hospitals and planned to spend $1.2 billion in 1985 to build and acquire 
more. The merger was intended to guarantee HCA supplies at the best price available while 
offering AHSC an opportunity to diversify. The combined company planned to acquire 
nursing homes and clinics, and to develop out-of-hospital medical care programs. 
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While little difficulty was expected in gaining the approval of the Federal Trade 
Commission, serious objections were voiced by some of AHSC's customers, who 
competed directly with HCA, and by the AHSC sales representatives who served those 
customers. In the months following the announcement of the AHSC-HCA merger, the 
share prices of both firms declined, and AHSC lost business as some customers that 
competed with HCA took their business to other supply firms. On June 20, Baxter 
Travenol Laboratories, Inc. (Baxter), a medical products company with annual sales of 
about $1.8 billion, made an unexpected bid for American Hospital Supply. 


Baxter offered $50 a share for half of AHSC's shares and debt securities of equal value 
for the other half. The merger of AHSC and HCA would have brought AHSC 
shareholders stock valued at about $36.50. AHSC's directors rejected the Baxter proposal, 
citing fears of antitrust violations. Bax:er agreed to sell some $500 million of assets that 
would overlap and continued to press its offer. AHSC's stockholders, particularly 
institutional investors, made known their preference for the higher bid. After three weeks 
of often-bitter wrangling, AHSC's board accepted a $51-per-share offer, in cash for up to 
53% of the company's shares and in securities for the remainder. "Baxter Healthcare 
Corporation" was the name adopted in mid- 1987. 


Prior to the merger, Baxter Travenol had been primarily in the intravenous therapy 
business. Its product line of some 7,000 items was shipped from 25 distribution centers. 
American Hospital Supply had distributed 150,000 items--none of them manufactured by 
Baxter Travenol--from 150 centers. Baxter cited AHSC's strengths in distribution, 
corporate sales programs, and information systems as significant factors leading to the 
merger. In the face of strong competition and continued cost pressures in the health саге 
industry, Baxter's earnings had fallen somewhat and the company had instituted cost- 
cutting measures, including by mid-1987 the reduction of some 3,000 overlapping 
positions from the immediate post-merger workforce of 62,100. 


In addition to differences in product line and size--AHSC's sales had been almost twice 
as large as Baxter's--the two companies differed in culture and structure. Like AHSC, 
Baxter had a relatively large number of MBA's, including president Vernon R. Loucks, 
Jr., who became the chief executive officer of Baxter Healthcare. AHSC's management, 
including president Karl D. Bays, were generally described as somewhat more sales 
oriented, entrepreneurial, and willing to take risks. "At AHSC we used experience and 
good gut feel," one vice president noted, "while Baxter used analysis. The merger married 
the two strengths." 


Baxter had generally been more centralized than the more diverse AHSC, and the 
structural differences extended to information systems as well. Carl Steiner, who had been 
vice president for information resources planning and administration at AHSC and held the 
same title at post-merger Baxter, recalled that Bays had once told the head of AHSC's data 
processing department, "Do whatever you want to do as long as it's right--and ГЇЇ tell you 
ifits notright. If you can sell what you develop to the divisions, fine; if they don't want 
what you have, they can build their own." At the time of the merger, one-third of AHSC's 
information systems resources were distributed to the operating divisions; the central 
information resources (IR) division controlled the remainder. A decentralization strategy 
was adopted in 1987. Аз Heschel put it, "When there's по synergy," he asked 
rhetorically, "why do it centrally?" 


ASAP EXPRESS 


Baxter Senior Vice President Richard B. Egen, who had been in charge of the merger 
integration team, noted that ASAP was one of the "major plusses" in Baxter's consideration 
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of AHSC. "There was probably a bit of the 'grass is стеепег syndrome," Egen noted 
later, "and in fact Baxter already had TOPS, а fine system for entering and tracking orders 
taken over the telephone. But the merger allowed us to stop а $2 million project to make 
TOPS available to customers through terminals." In part to demonstrate that the two 
companies were really coming together, ASAP was linked to TOPS within four months of 
the merger, allowing customers to order Baxter products as well as those distributed by 
AHSC. 


By 1986, AHSC's competitors had systems that were fully competitive with, and 
sometimes technically superior to ASAP. Utilization of ASAP had levelled off at about 
55% of orders. Management changes, a conversion from Burroughs mainframes to IBM, 
and the relatively small size of the ASAP development staff had virtually stopped 
enhancements for about two years. Michael Hudson believed that 70-80% of orders was a 
reasonable goal for ASAP utilization. "ASAP saves Baxter about $11 million per year now 
by automating the customer service function," Hudson noted, "and there is another $4-$5 
million available in realistic incremental savings through increased penetration and system 
utilization. In addition, there remains some product pull-through effect." A consulting 
study recommended adding some features to ASAP to meet or surpass the competition; 
creating one entity to be responsible for the system; encouraging use of the system by all 
divisions; and gathering additional information on system utilization. A second phase of 
the study resulted in the development of ASAP Express. 


The consultants noted significant customer interest in all-vendor systems, which were 
considerably more convenient than separate systems with individual formats, passwords, 
and reports. Hospitals incurred nearly $2 in logistics costs for every $1 they spent on 
supplies. About 5% 6f the logistics costs were due to ordering itself, and an all-vendor 
system might reduce this directly by only 10%, but there was also significant value in the 
consolidated data that could be produced by an all-vendor system. 


ASAP Express used the facilities of both Baxter and the General Electric Information 
Services Company (GEIS). The latter provided a worldwide telecommunications network 
and a clearinghouse that dispatched orders into electronic mailboxes that could be accessed 
only by the vendors to which they were assigned. ASAP Express would allow hospitals to 
enter, in ANSI X.12 format, orders for all participating vendors. Baxter orders would be 
handled through ASAP, while orders for other vendors would be passed to GEIS's 
electronic clearing house to be distributed to other participating vendors. Price and product 
availability information would be initially available only for items distributed by Baxter. 
Vendor-specific features, such as electronic catalogs, could be added to ASAP Express, 
and, as a result, vendors offering such features might achieve some advantage over their 
rivals. 


ASAP market manager Sharon Hacker noted that ASAP Express could be an advantage 
to vendors who had not yet automated their order entry systems, or who had built 
customized systems that did not conform to the standard format used by ASAP Express. 
Although the first outside vendor actually using ASAP Express sold office supplies, two of 
Baxter's smaller competitors had asked to join the pilot project, and Baxter executives had 
held discussions with their counterparts at several very large health care supply companies. 
АП of these potential participants in ASAP Express already had their own computerized 
order entry systems. 


Security of data entered into ASAP Express was a concern for all participants, but 
especially for the other health care supply companies that were considering participation. 
Both Baxter and GEISCO had hired "Big Eight" public accounting firms to audit the 
integrity of ASAP Express, and both firms had issued positive reports. Customers and 
vendors alike could send in their own auditors on twenty-four hours’ notice to examine the 
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security of the system. Passwords, authorizations, and audit trails formed an electronic 
security scheme, and data encryption was an available option. In the minds of many at 
Baxter, however, the real guarantee of data security was a legal environment and corporate 
culture that strongly discouraged the illicit use of data in any form. "We're not looking for 
lawsuits," Sharon Hacker said, while vice president Terry Mulligan noted, "We wouldn't 
look at anyone else's data--that would be stupid and a real job-loser around here." 


Richard Egen believed that, for Baxter's hospital customers, the ultimate potential of 
ASAP Express was "the total automation of hospital logistics, virtually eliminating the 
clerical aspects of purchasing. This is very consistent with our total approach of creating a 
strong partnership relation with those hospital functions that have a major influence on 
supplies purchases. There will be fewer people in purchasing, but they will be more 
professional--all this software has to be managed by someone. Conceptually, how much 
more can you do with automated order entry beyond adding all vendors?" 


There would, of course, be benefits for Baxter as well. Although pricing for ASAP 
Express had yet to be determined, there would be some revenue from participating 
vendors. Asked about vendors' potential concern about high transaction costs, Sharon 
Hacker said, "I can understand the fear о? exorbitant rates, but we would not do that--our 
hospital customers wouldn't let us. Six or eight years from now we may make money on 
ASAP Express, but we designed the system as a service to our customers, not as a way to 
make money." Beyond the direct revenue, ASAP Express would bring Baxter additional 
control over the customer contact point. Of the 5,500 hospitals using ASAP, almost 3,500 
accessed the system from a teletype or other terminal; competitors' systems were almost 
exclusively PC-based. "Customer recognition that computerized order entry can lower 
their costs is growing constantly," vice president Brien Laing noted. "More systems have 
been installed in the past four years than in the preceding ten. If somebody else gets their 
system into a hospital, it's two or three times as hard to get ours in as if we get there first." 
А third benefit of ASAP Express, thought by some at Baxter to be the most significant, 
came from additional product sales similar to those that had resulted from the installation of 
ASAP and other Baxter systems. 


American Impact 


Product “pull-through” had long been a goal, and an assumed outcome, of the 
installation of value-added systems from American Hospital Supply. In fact, analysis had 
consistently shown that hospitals with ASAP bought more items on each order, and more 
supplies per bed from American overall, :han hospitals that did not use ASAP. There was 
always some question, however, about cause and effect: did hospitals order more because 
they had ASAP, or did they have ASAP because they ordered more? 


As one method of combining the profit center style and the product pull-through focus, 
AHSC developed, and Baxter later adopted, the American Impact program. "Initially, our 
turn-key systems were sold or leased to hospitals. In 1986 we started an alternative 
financing program called Impact," Mike Hudson said. "This program allowed hospitals to 
pay for their information systems through increased purchases of Baxter supplies. The 
program has been very successful for Baxter and our customers." By making a three-year 
commitment for additional purchases from Baxter, hospitals who signed up for the Impact 
program were able to get, without charge, software and hardware costing as much as 
$200,000. "Prices for supplies purchased under the Impact program are the same as 
always," Paul Goldberg, director of systems and programming for Hospital services, 
noted. "The name of the game is incremental sales." Mike Hudson commented, "There is a 
tremendous need in the health care industry for systems--our customers are screaming for 
help. The real problem has been availability of funds. We show them opportunities; it's a 
real win/win situation." By mid-1987 more than 100 hospitals had used Impact to obtain 
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software and hardware, the latter including IBM and Texas Instrument minicomputers as 
wellas personal computers. Although other health care suppliers had added software to 
their product lines by buying into software companies, hospitals liked both Baxter's 
products themselves and the fact that they gained additional leverage over the software 
supplier by virtue of their product purchases. 


'wnershi rity an: fi 


Historically, American's Hospital Supply Division (HSD) had had its own information 
technology group, originally to do financial reporting and other relatively low-level tasks. 
Over time, ASAP and other value-added software became the responsibility of the Hospital 
Systems Division, which was established as a profit center with its own development and 
marketing resources. Paul Goldberg noted, "We run as a profit center not so much to make 
money as to keep from losing too much. Our real reason for being is to pull through 
product.” Terry Mulligan agreed, saying, "We run Hospital Systems on a profit and loss 
basis to keep score; if it were only a cost center then we would get people inordinately 
tapping in. But it is not our expectation that the division will become a big business." 


Paul Goldberg described what he saw as some of the pros and cons of having a 
separate group for development and support of systems like ASAP: 


My staff loves being close to the business. And I feel very strongly that the key is 
to have programmers, support people, salespeople, and so on acting like a small 
business that has a common goal. All of these people need the contact and the 
experience with customers. On the other hand, because my bosses have always been 
nontechnical, they could not necessarily tell if I was making technical mistakes. In ten 
years, I have never been asked about backups. If I were incompetent, we would be at 
tremendous risk. But if they ever called up my boss and told him they wanted to do a 
technical audit, I'd be delighted--I would come out looking very good. 


Considering the organizational history of support for ASAP, Brien Laing commented, 


"There comes a time when, in order to gain attention, it is justifiable to keep things 
decentralized--for example, keeping ASAP out of the central IS group. I've started 
special divisions for supply products whose sales were way down, and the focused 
attention brought increases. ASAP had in fact suffered from a lack of attention, so 
perhaps it does deserve its separate division. But it was easier to have separate 
divisions when the industry was growing at a double-digit- rate. I led the charge to get 
ASAP taken over as a corporate function. Now I believe that the central IS group 
should take care of the technical aspects of ASAP, with marketing of the system done 
by a separate sales force. Moreover, I don't think the corporation should continue to 
charge the divisions for their customers' use of ASAP. In the pre-merger AHSC, we 
had such an elaborate cross-charging system that divisions were assessed for the use of 
the company auditorium. We need to be smart enough as a corporation to handle that 
sort of thing without hiring ten accountants." 


Views from the Field 


Laura Nozewski, the corporate systems manager for ASAP in New England, joined 
Baxter in January, 1987, after working in sales positions for Hershey and MCI. Nozewski 
was one of nine systems representatives hired to expand Hospital Systems field sales force 
from 5 10 14. After receiving classroom training in ASAP, the new reps were assigned to 
locations around the country. Upon arriving in Boston, Nozewski found herself besieged 
with requests for ASAP support. "My predecessor, who was based in New Jersey, 
covered the five New England states plus Connecticut, Pennsylvania, New Jersey, and 
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New York," Nozewski said, "so she was stretched too thin to provide complete support. 
Customers can always call the hot line in Illinois, but sometimes they prefer to talk face to 
face." 


Nozewski's responsibilities included the sale and installation of ASAP as well as 
training and support. In her first nine months with Baxter, she had worked with some 60 
hospitals, dividing her time about equally between sales and service. "For hospitals that 
have no system," Nozewski said, "it's basically a concept sell. I promote the time and labor 
savings that ASAP can provide, along with flexibility in building orders, the ability to 
retrieve historical data, and the priority inventory position that ASAP orders receive. In 
hospitals that already have a competitor's system, I push ASAP features and capabilities-- 


pricing and availability information, requisition lists, and customized order files and print- 


back formats. My first goal is to move business that's already being placed with Baxter to 
ASAP. Secondarily, I aim to get hospitals with ASAP to shift business to Baxter. The 
system is simple and friendly, and many hospitals just don't want to bother with another 
system." Nozewski used a list of hospitals in her region, showing the savings that Baxter 
would obtain if the hospital shifted all of its ordering to ASAP, to develop her sales plan. 
Nozewski noted that her customers were already asking about ASAP Express, even though 
the system had not been released. "Customers want standardization," she said, “and even 
some hospitals who are not large Baxter customers are interested in ASAP Express." 


At Portsmouth Regional Hospital in Portsmouth, New Hampshire, materials manager 
Richard Pedrick oversaw the ordering of some $100,000 of supplies monthly. About 75% 
of these supplies were purchased from Baxter, 80% under a long-term contract that had · 
been negotiated with Baxter by the Hospital Corporation of America (HCA), which had 
owned Portsmouth Regional since early 1984. The hospital had used ASAP for seven 
years, moving from punch cards to a Bell 43 terminal to an IBM AT. "Аз part of our 
contract with Baxter," Pedrick said, "they supply the computer equipment. But we could 
easily have justified the purchase of the gear on the basis of doing our job more quickly and 
efficiently. ASAP is worth whatever it takes to get it working. For one thing, the 
alternative of using the telephone is dreadful. But in a positive sense we have reduced 
invoice discrepancies and enjoy the flexibility that ASAP provides." Portsmouth had tried 
to use COACT, an electronic order entry system sold by Johnson & Johnson, but their 
volume of orders did not justify devoting much time to the system. “We were having some 
hardware problems a few weeks ago," Pedrick said, "and while trying to fix them we 
accidentally erased COACT from the AT's hard disk. It hasn't been worth it to put the 
software back on the disk." 


At Emerson Hospital in Concord, a suburb of Boston, materials manager Coco 
Richmond was considering a move away from ASAP. Emerson was a member of the 
Voluntary Hospitals of America (VHA), a very large buying association of nonprofit 
hospitals. After an abortive attempt by American to merge with HCA, VHA had decided to 
form a supply company of its own, and had signed a contract with a competitor for its 
order entry and materials management systems. "Potentially," Richmond said, "this is the 
end of ASAP at Emerson. We would return the Bell 43 terminal and install a PC. But by 
now American has fine-tuned ASAP for us, for example by putting in our own item 
numbers to minimize the time spent on order entry. I want to be sure that I can get those 
features from a new system as well. Also, I refuse to regress to an exclusive system that 
would only let us order from one vendor. So although we have a group purchasing 
agreement through УНА for this other system, I will be looking at it quite carefully to be 
sure that it compares with ASAP." In mid-November 1987, Richmond and her staff met 
with representatives of the competitor's company. Richmond found that the alternative 
system duplicated some of ASAP, but was less informative and slower. She therefore 
decided to stay with the Baxter system for the immediate future. 


Baxter Healthcare Corporation: ASAP Express 


С 


ORIGINAL 


AVAILABLE” 


Build Orders Off-line at Your 
Convenience. 

ASAP MICRO enables you to use your 
personal computer" to its fullest capabilities 
Whether you want to create an order or part 
of an order. senda message. an inquiry. ог 
review order status. you can do so at your 
convenience You will save ume and 
eliminate paper as orders and inquiries can 
ђе created off-line for later transmission 
And, in таг Ses. you will have a heac 
as vc n order using your item or 
Merence numbers or Бу selecting tems 
n data base When you аге 

be sent at high speed in s 
nds over a telephone line 

ion information may be stored on а 
Clive: review and punten; 


ASAP MICRO Will Pass Your 
Toughest Screen Test! 
Microcomputer Order Entry: 
* Reduces Order Preparation Time Мо 
eno deed Te start each order tron 
y use ће ASAP MICRO 
fempiate and hian the blanks Placing 
vasy as selecting the itin 
s from your standing 
AP CUSTOM tiles te 
your way 
















trom your u 
ready, ама с, 
er of set 
Contin 


оће 





















eraan ome 





anders 





sou yesh fo purchas 








мем Qr use your А 
quichiy place orders 


= 


Exhibit 1 


Page from ап ASAP Marketing Brochure 


* Allows Orders to Be Built at Your 
Convenience---W опа! compuier 
and ASAP MICRO. you contol апа 
manage the sequence c! events You can 
create complete oraers tor immediate 
communication to your suppliers. Or, 5 
an order. then ада or change items 
whenever you wish prior to transmission 








Provides Selective Review/Printing 
Capabilities— You can choose to review 
information for списа! neeos or took а! 
all availa Then reduce paper 
nanding t ла! you reque 
Enables You to Be Up and Running 
Quickly Althcug 
comprehensive: rete e manua for 
ASAP MICRO the system has been 
designed tor ease in use Our pulisdown 
"menu-driven software walks u through 
ASAP 'unctions H sd help, sts 
манар at your t паде tipsy 
Provides “First Step" for Other Personal 
Computer Applications e YUU Mive 
ased ASAP MICRO you wil want to put 
sour PC tu e utt 


You can ће confident 














there is a 

















er CLE wav 








ire continusne 





fey NE 





lop systems te m 


aita antea 





107 





108 


EST 
ORIGINAL 


AVAILABLE" 


12 


188-080 


Exhibit 2 


ASAP Advantage Brochure 
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Page from a Hospital Systems Marketing Brochure 
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system, is designed to be the first 
all-vendoz all-transaction clearing- 
house in the health care industry. 
Now you can say good-bye to multiple 
terminals. Format adaptations. And 


numerous phone calls. 








ASAP Express is designed to 
enable you to conduct all your product 
purchasing business with all your 
vendors using one system. With one 
transaction. Anytime — day or night. 


One format, one phone call. 
Until now, different suppliers pur- 
chasing systems were vendor specific, 
requiring multiple hardware or soft- 
ware, private networks, and different 
transaction formats. Now, with just 
one call to che ASAP Express “mail- 
box? you can quickly and easily send 
an order to any participating vendor 
and receive a timely confirmation. 
Standard ANSI formats make ASAP 
Express easy to use—simpliciry that 
saves you time and money. 


An all-transaction system. 

Doing business with your vendors 
extends beyond purchasing and 
acknowledgment. So does ASAP 
Express. Inventory replenishment 
has never been simpler. With this 

‘one system, you can order both 

stock — and normally time-consuming 
non-stock items — with the same basic 
information. 

ASAP Express also offers you 
electronic invoicing and payment 
capabilities that comply with the 
strictest audit requirements. By auto- 
mating your financial activities, the 
system makes the final steps in the 
purchasing process as “paperless” as 
the initial ones. And again, your 
cost of doing business can be substan- 
tally lower. 


Beyond materials management. 


To make sure you'll be ready for the 
future in electronic transactions, 
Hospital Systems will continue to 
enhance this state-of-the-art system. 
For example, through messaging and 
access to standard and customized 
reports, ASAP Express will provide 
you with the information you need to 
monitor conformance with your pur- 
chasing policies. Whether you work 
in an individual insdtudon or a multi- 
facility system, ASAP Express 
strengthens your control over the 
everyday activities of your department. 


Security and reliability. 

ASAP Express offers you multiple 
levels of security to ensure confidenti- 
ality. And it's backed by Travenol's 18 
years of experience in electronic data 
interchange (EDI) — the electronic 
transfer of information from one 
location to another. 

For automation and innovation, 
turn to the leader you trust. And call 
your Hospital Systems representative 
today. 


ASAP" Express 


The one system to choose 
for all vendors you use. 
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Do you need a security guard to protect your data? 
Consider hiring an experienced break-in artist. 


Cybercops 


By Zina Moukheiber 


Internet Security 
Systems founder 
Chris Klaus 

He wanted 

to beat 

the bad guys. 

E ul 


IN WILLIAM GrssoN's 1984 science 
fiction - bestseller, Neuromancer, 
digirobbers break into the cyberspace 
matrix and steal precious data. 
Christopher Klaus was a ninth-grader 
at Sarasota (Fla.) High School when 
he read that book. He was captivat- 
ed. Why not play data cops and rob- 
bers for real? 

In the summer of 1990 Klaus was 
one of 50 high school students to 
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win internships at Lawrence Liver- 
more National Laboratories in Liver- 
more, Calif. There, dabbling on 
supercomputers connected to the 
Internet, Klaus started to develop 
hacker counterattack weapons. The 
idea: Find the weak spots in a corpo- 
rate or university network. Stage a 
test break-in. Then educate the 
victim about how to plug the holes in 
its defense. 


530804 омоуні 


Klaus enrolled at Georgia Tech. 
Then he dida Bill Gates, dropping 
out in his sophomore year to start a 
software firm. He wrote 50,000 lines 
of C programming code. 

In the novel the good guys use а 
weapon called Intrusion Counter- 
measures Electronics. Klaus called his 
firm Internet Security Systems, with 
an acronym reminiscent of the sci-fi 
ICE. ISS is no Microsoft, not yet 
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anyway, but it’s doing pretty well for 
a firm that is only three years old and 
is run by a 23-year-old. Based in 
Atlanta, 155 probably did at least $10 
million in sales last year from its net- 
work security auditing and monitor- 
ing software. Its clients include Intel, 
J.C. Penney, Merck, U.S. Bancorp, 
the National Aeronautics & Space 
Administration and the Pentagon. 

Joe Morris, a network security 
expert at Bell Atlantic, is an Iss fan. 
He once needed some of his col- 
leagues computer addresses when he 
was calling from out of town. While 
they were boasting about how great 
their security was, Morris used an Iss 
scanner to grab a confidential address 
file off their server. “It took five min- 
utes; I said don’t bother anymore, I 
already have the file,” says Morris. 
His colleagues at Bell Atlantic 
became quite agitated. 

How did the scanner sneak in? 
Through a back door that, in Unix 
servers, is all too often left 
unlocked: the so-called Trivial 
File Transfer Protocol. This pro- 
tocol can allow anyone on a com: 
puter network or on the Internet to 
transfer files without having to u: 
password. Sounds hard to believ: 
but when the procedure was written 
in the 1970s, programmers didn't 
have hackers in mind. Solution: Turn 
off this protocol. 

Klaus” scanning software has 200 
other hacker tricks where this one 
came from. It also has a library of 
25,000 words and names that are 
likely to be used as passwords. 
Thought you were being clever to 
use your dog's name as a password? 
“Spot” is on the list. So are “Steel- 
ers,” “eagerbeaver” and “Startrek.” 
You’re supposed to select a string of 
gibberish characters as your pass- 
word, of course. But all it takes in a 
400-terminal network is one dimwit 
with an easy password, and the 
hacker can get in. 

One of the easiest points of entry 
into a network is through E-mail. 
This is after cracking open a pass- 
word, or in lieu of it. The 155 scanner 
identifies the E-mail server and then 
figures out what software it is run- 
ning. Ifit’s running Unix’s Sendmail 
version 8.6.5, cracking open the mail 
server is almost as easy as booting up. 
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A real hacker would use the mail 
server to read or delete E-mail, and 
even to break into other servers by 
installing a piece of software that cap- 
tures passwords on the network. 

The 155 program sends a warning 
flag. Scanning can take anywhere 
from five m:nutes to a month, 
depending on the number of com- 
puters and routers (network transfer 
points) being tested. 

You thought you were protected 
by an Internet fire wall? You might 
be, you might not. “А fire wall is 
about as intelligent as a hammer," 
says Alan Witty, a senior manager in 
information security at KPMG Peat 
Marwick. “It is dependent on the 
people who put it in place." 

“We complement fire walls,” says 
Klaus. “We make sure all the win- 
dows are closed and the doors are 


locked." = 

In case the house gets too stuffy, 
you can relax the rules a bit and then 
use Internet Security Systems’ moni- 
toring software. It acts like a camera 
inside a network of up to 50 com- 
puters. The administrator can thus 
keep a log on all transactions and 
look for.suspicious activity. 

Novell wes the first to license 
Klaus’ scanner, for $20,000—a 
number Klaus picked out of thin air. 
“J didn't even know what an invoice 
was,” he shrugs. “They didn't teach 
me that one at Georgia Tech.” But 
he knew he needed a manager. He 





hired Thomas Noonan, now 36, a 
Georgia Tech graduate who was 
working at Dun & Bradstreet Soft- 
ware and was ready to trade in his 
Brooks Brothers suits. After two 
rounds of venture financing, the two 
of them still own just over half of Iss. 

They made their first sales call 
together in 1995. NASA invited Klaus 
to lecture on seturity. Afterward a 
colonel ushered them into a comput- 
er room, where he asked to see a 
demo of Klaus’ software. A few min- 
utes into the demo an alarm went off. 
The scanner had broken into the clas- 
sified Jet Propulsion Laboratory and 
pulled a bunch of passwords. ^They'd 


ISS president Tom Noonan 

His easiest sale: to a classified 
£overnment lab, after the 155 
scanner broke in and stole passwords. 

















spent $1 million trying to secure their 
computers," says Noonan, who 
grabbed his laptop to prepare a price 
list. Current prices: $10 to $80 per 
computer for the scanner, depending 
on how many computers are on your 
network. Fhe monitor costs $5,000. 

The 75 employees of Iss work hard 
to discover chinks in fire walls before 
the hackers do. The latest: A way to 
crack into a Windows NT server 
through port 135. Microsoft has 
scrambled to issue a corrective patch. 
Ifyou are not sure whether your system 
administrator remembered to install 
the patch, better geta scanner. ШЕ 
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Computers, Networks 
and the Corporation 


Computer networks are forging new kinds of markets 
and new ways to manage organizations. The result will be 
a major change in corporate structure and management style 


by Thomas W. Malone and John F. Rockart 


bout 150 years ago the econo- 

my in the U.S. and Europe began 

to undergo a period of change 

more profound than any experienced 

since the end of the Middle Ages. We 

call that change the Industrial Revolu- 

tion. The industrial economies are now 

in the early stages of another transfor- 

mation that may ultimately be at least 
as significant. 

There is a critical difference this 
time, however. Changes in the econo- 
mies of production and transportation 
drove the revolution of the last centu- 
ry. The revolution under way today will 
be driven not by changes in production 
but by changes in coordination. When- 
ever people work together, they must 
somehow communicate, make deci- 
sions, allocate resources and get prod- 
ucts and services to the right place at 
the right time. Managers, clerks, sales- 
people, buyers, brokers, accountants— 
in fact, almost everyone who works— 
must perform coordination activities. 

It is in these heavily information- 
based activities that information tech- 
nologies have some of their most im- 
portant uses, and it is here that they 
will have their most profound effects. 


THOMAS W. MALONE and JOHN F. 
ROCKART, both at the Massachusetts In- 
stitute of Technology, study the effects 
of computer technology on business. Ma- 
lone, who directs the Center for Coor- 
dination Science at M.I.T., received his 
Ph.D. from Stanford University and holds 
degrees in applied mathematics, engi- 

and n He was previ- 


sity and his Ph.D. from М.17., where he 
directs the Center for Information Sys- 
tems Research. He serves on the board of 
directors of five organizations and lec- 
tures at several major companies. 








By dramatically reducing the costs of 
coordination and increasing its speed 
and quality, these new technologies 
will enable people to coordinate more 
effectively, to do much more coordina- 
tion and to form new, coordination-in- 
tensive business structures. 

The core of the new technologies is 
the networked computer. The very name 
“computer” suggests how one usually 
thinks of the device—as a machine for 
computing, that is, for taking in in- 
formation, performing calculations and 
then presenting the results. But this 
image of computing does not capture 
the essence of how computers are used 
now and how they will be used even 
more in the future. Many of the most 
important uses of computers today are 
for coordination tasks, such as keep- 
ing track of orders, inventory and ac- 
counts. Furthermore, as computers be- 
come increasingly connected to one an- 
other, people will find many more ways 
to coordinate their work. In short, com- 
puters and computer networks may 
well be remembered not as technology 
used primarily to compute but as coor- 
dination technology. 


о understand what is likely to 

happen as information technolo- 

gy improves and its costs decline, 
consider an analogy with a different 
technology: transportation. A first-or- 
der effect of transportation technology 
was simply the substitution of new 
transportation technologies for the old. 
People began to ride in trains and auto- 
mobiles rather than on horses and in 
horse-drawn carriages. 

As transportation technology contin- 
ued to improve, people did not use it 
just to substitute for the transportation 
they had been using all along. Instead a 
second-order effect emerged: people be- 
gan to travel more. They commuted far- 
ther to work each day. They were more 
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likely to attend distant business meet- 
ings and to visit faraway friends and 
relatives. 

Then, as people used more and more 
transportation, a third-order effect even- 
tually occurred: the emergence of new 
“transportation-intensive” social and 
economic structures. These structures, 
such as suburbs and shopping malls, 
would not have been possible without 
the wide availability of cheap and con- 
venient transportation. 

Improved coordination technology 
has analogous effects. A first-ord- `f- 
fect of reducing coordination cc 
the substitution of information tein” 
nology for human coordination. For ex- 
ample, data-processing systems helped 
to eliminate thousands of clerks from 
the back offices of insurance compa- 
nies and banks. Similarly, computer- 
based systems have replaced scores of 
factory "expediters." Today computers 
track the priority of each job in the fac- 
tory and indicate the most critical ones 
at each workstation. More generally, 
the long-standing prediction that com- 
puters will lead to the demise of mid- 
dle management finally seems to be 
coming true. In the 1980s many com- 
panies flattened their managerial hier- 
archies by eliminating layers of middle 


managers. 

A second-order effect of reducing co- 
ordination costs is an increase in the 
overall amount of coordination used. 
For instance, contemporary airline res- 


TRADING FLOOR of the Paris Stock Ex- 
change bustles with activity (top), much 
as do those of other exchanges. In con- 


electronic, is quite leisured in pac 
tom). The distinction reflects ho. . 
works and coordination technology have 
begun to restructure the way business- 
es conduct transactions. 


am 





- ervation systems enable travel agents 


to consider more flight possibilities for 
a given customer more easily. These 
systems have led to an explosion of 
special fares and price adjusunents. 
American Airlines and United Air Lines, 
which provide the largest systems, 
have benefited significantly from the 
fees they charge for this service. For in- 
stance, in 1988 American made about 
5134 million from its reservation sys- 
tem—almost 15 percent of its total im- 
come. In addition, access to up-to-the- 
minute information about ticket sales 
on all airlines enables American and 
United to adjust their fare schedules to 
maximize profits. 

Otis Elevator Company also increased 
the amount of its coordination—pri- 
marily to improve maintenance service 
for its customers. With its Otisline sys- 
tem, highly trained multilingual opera- 
tors receive trouble calls through a na- 
tional toll-free number. The operators 
record the problems in a computer 
data base and then electronically dis- 
patch local repair people. 

This real-time availability of data has 
vastly improved the management of re- 
pair activities. For instance, if a partic- 
ular type of part has failed during the 
past week on eight of 100 elevators, 
Otis can preemptively replace that part 


on the other 92 elevators. Although 
this kind of nationwide correlation of 
data was possible before, the degree 
of communication and coordination 
required was impractical. These capa- 
bilities have plzyed a major role in re- 
ducing maintenance calls by nearly 20 
percent. 

In some instances, the second-order 
effect of an increase in demand may 
overwhelm the ãrst-order effect of sub- 
stitution. For example, in one case we 
studied, a computer conferencing sys- 
tem helped to remove a layer of middle 
managers. Several years later, however, 
almost the same number of new posi- 
tions (for different people at the same 
grade level) had been created. Accord- 
ing to people in the company, the new 
specialists took on projects not consid- 
ered before. Evidently, managerial re- 
sources no longer needed for simple 
communication could now be focused 
on more complex coordination tasks. 

A third-order effect of reducing coor- 
dination costs is a shift toward the use 
of more coordination-intensive struc- 
tures. A prime example is Frito-Lay, 
Inc., studied by Lynda M. Applegate of 
Harvard Business School and others. At 
Frito-Lay, some 10,000 route salespeo- 
ple record all sales of each of 200 gro- 
cery products on hand-held computers 





RESERVATION CENTER of Rosenbhith Travel in Philadelphia 
transmits travel information to a “back room,” which coordi- 
nates activities of other agencies from around the world. In- 
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as they deliver goods to customers on 
their route. Each night, the stored in- 
formation is transmitted to a central 
computer. In turn, the central comp"* 
er sends information on change 
pricing and product promotions to u... 
hand-held computers for use the next 
day. Each week, the main computer 
summarizes the centrally stored infor- 
mation and combines it with external 
data about the sales of competitive 
brands. Some 40 senior executives and 
others can then gain access to this in- 
formation through an executive infor- 
mation system (EIS). 


ће availability of these data has 
enabled Frito-Lay to push key 
decisions down from corporate 
headquarters to four area heads and 
several dozen district managers. The 
managers can use the data not only to 
compare actual sales to sales targets but 
also to recommend changes in sales 
strategy to top management. This entire 
coordination-intensive structure has be- 
come possible only in the past few years 
because of the improved capability and 
reduced costs of hand-held comput- 
ers, EIS software, computer cycles and 
telecommumications equipment. 
Coordination-intensive structures do 
not just link different people in the 





formation about demand becomes available immediately,.en- 
abling the connected firms to respond to the market more ef- 
fectively and profitably than can isolated agencies. 


m 


same companies. Many of the most in- 
teresting new structures involve links 
among different companies. For ex- 
ample, the U.S. textile industry has be- 
gun implementing a series of electron- 
ic connections among companies as 
part of the Quick Response program. 
As described by Janice H. Hammond of 
Harvard Business School and others, 
these electronic connections link com- 
panies all along the.production chain, 
from suppliers of fibers (such as wool 
and cotton) to the mills that weave 
these fibers into fabric, to the factories 
that sew garments and, ultimately, to 
the stores that sell the garments to 
consumers. 

When such networks are fully imple- 
mented, they will help companies re- 
spond quickly to demand. For instance, 
when a sweater is sold in New York 
City, a scanner reading the bar-coded 
label may automatically trigger order- 
ing, shipping and production activities 
all the way back to the wool warehouse 
in South Carolina. This new, multiorga- 
nizational structure will reduce invento- 
ту costs throughout the value chain. The 
textile-apparel retail industry spends 
about $25 billion in inventory costs ev- 
ery year; the Quick Response approach 
may save half that amount. 

Wal-Mart has already established 
parts of a similar system that links the 
retailer to Procter & Gamble Company 
and several of its other major suppli- 
ers. In doing so, Wal-Mart has eliminat- 
ed significant parts of its own purchas- 
ing groups and contracted with its sup- 
pliers to replace products as they are 
sold. In one such experiment, both unit 
sales and inventory turnover increased 
by about 30 percent. 

Sometimes technology helps to cre- 
ate interorganizational networks—not 
just among buyers and suppliers but 
also among potential competitors. For 
example, Eric К. Clemons of the Uni- 
versity of Pennsylvania has studied the 
Rosenbluth International Alliance, a 
consortium of travel agencies around 
the world that share customer records, 
services and software. The alliance also 
provides clients with toll-free English- 
language help lines in every major 
country. This consortium of indepen- 
dent agencies, led by Rosenbluth Trav- 
el in Philadelphia, can therefore man- 
age all travel arrangements for interna- 
tional trips and for meetings of people 
from many parts of the globe. 

The textile firms near Prato, Italy, il- 
lustrate a related kind of interoganiza- 
tional alliance. As described by Michael 
J. Piore and Charles F. Sabel of the Mas- 
sachusetts Institute of Technology, the 
operation of a few large textile mills 
was broken into many small firms, co- 





ROUTE SALESMAN of Frito-Lay, Inc., 


enters inventory data into a hand-held com- 





puter. The information will be combined with similar data from 10,000 other sales- 
people and made accessible to management the next moming. The rapid availabil- 
ity of data has enabled Frito-Lay to decentralize pricing and inventory decisions. 
Instead of corporate headquarters, four area heads and the district managers set 
prices, and the salespeople determine the product mix. 


ordinated in part by electronic connec- 
tions among them. This network can 
flexibly adjust to changes in demand, 
sometimes shifting orders from an 
overloaded mill to one with spare ca- 
pacity. The structure also takes advan- 
tage of the entrepreneurial motivation 
of the owners: in small mills, the own- 
ers’ rewards are more closely linked to 
their own efforts than is the case in 
large ones. 


5 these examples show, informa- 
tion technology is already facili- 
tating the emergence of new, 
Coordination-intensive structures. What 
do these changes mean for the organi- 
zations of the near future? 
A surprising result of our research is 
а prediction that information technolo- 
gy should lead to an overall shift from 
internal decisions within firms toward 
the use of markets to coordinate eco- 
nomic activity. To see why, consider 
that all organizations must choose be- 
tween making the goods or servic- 
es they need and buying them from 
outside suppliers. For instance, Gener- 
al Motors Corporation must decide 
whether to make tires internally or pur- 
Chase them from a tire manufacturer. 
Each of these two forms of coordina- 
tion—internal and external—has ad- 
vantages and disadvantages. As Oliver 
Williamson of the University of Califor- 


nia at Berkeley and others have argued, 
buying things from an outside supplier 
often requires more coordination than 
making them internally. To buy tires, 
General Motors may need to compare 
many potential suppliers, negotiate con- 
tracts and do formal accounting for the 
money that changes hands. Coordinat- 
ing the production of tires internally, 
on the other hand, can often be done 
less formally and at lower cost, with 
telephone calls and meetings. 

But improved information technolo- 
gy should reduce the costs of both in- 
ternal and external coordination, much 
as transportation technology lowered 
the expense of traveling. When trains 
and automobiles reduced the difficulty 
of traveling, more people chose to live 
in the suburbs rather than in the cit- 
ies to reap such benefits as extra liv- 
ing space. Similarly, when information 
technology reduces the costs of a giv- 
en amount of coordination, companies 
will choose to buy more and make less. 
The additional coordination required in 
buying will no longer be as expensive, 
and buying has certain advantages. For 
instance, when General Motors buys 
tires, it can take advantage of the sup- 
plier’s economies of scale and pick the 


best tires currently available from any_ 


supplier whenever its needs change. 
Thus, we expect networks to lead to 
less vertical integration—more buying 
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SCANNING OF BAR CODES is one component of the texile industry's Quick Re 
sponse program. The scans provide information about the contents of a package to 
each member of the distribution chain, from supplier to retailer. The rapid transmis- 


` sion of data reduces inventory and enables the firms to adjust quickly to demand. 


rather than making—and to the prolif- 
eration of smaller firms. More electron- 
ically mediated alliances (such as the 
Rosenbluth International Alliance) and 
an increased use of electronic markets 
to pick suppliers (such as the airline 
reservation system) will result. 

This argument implies that informa- 
tion technology will help make markets 
more efficient. Buyers will no longer 
have to exert great effort to compare 
products and prices from many differ- 
ent suppliers. Instead an electronic mar- 
ket can easily and inexpensively collect 
and distribute such information. 

These more efficient markets threat- 
en firms whose strategic advantages 


PRODUCTION COSTS 





HIERARCHIES MARKETS 


Relative Costs for Hierarchies and Markets 


rest on market inefficiencies. For in- 
stance, as Clemons described, when the 
London International Stock Exchange 
installed an electronic trading system, 
the trading floor became virtually de- 
serted within weeks. Trading moved to 
electronic terminals around the world. 
The system greatly reduced the costs 
of matching buyers and sellers. This 
change, in turn, dramatically reduced 
the profits of brokers and trading spe- 
Galists, who previously had had a mo- 
nopoly on performing this function. The 
potential decline in profit may explain 
why many other exchanges still resist 
electronic trading. 

Many other kinds of intermediaries, 


COORDINATION COSTS 


gz 


HIERARCHIES MARKETS 





Making products in vertically integrated hierarchies usually involves higher 
production costs than buying them in the market. Buying from an outside 
supplier allows a company to exploit economies of scale and other produc- 
tion cost advantages. But buying usually requires higher coordination costs; 
a firm must find a supplier, negotiate contracts and account for payments. 
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such as distributors and retailers, are 
becoming vulnerable as well. For exam- 
ple, consumers can now bypass re- 
tail stores entirely by using computer- 
based: systems such as Comp-U-C; 
and Comp-u-store to buy househo._ 
goods and services at substantial sav- 
ings. Electronic markets can also make 
evaluating product quality easier, we 
expect that it is only a matter of time 
before networks contain extensive com- 
ments and evaluations from previous 
buyers, becoming a kind of instanta- 
neous, on-line Consumer Reports. 

Increasing market efficiency also im- 
plies that firms should focus more 
carefully on the few core competencies 
that give them strategic advantages in 
the marketplace. They should buy the 
additional, more peripheral products 
and services they need instead of mak- 
ing them. For instance, in the past few 
years, Ford Motor Company and Chrys- 
ler Corporation have significantly in- 
creased their proportion of externally 
purchased components, such as tires 
and batteries. 


ogy can be strategically impor- 

tant, single innovations in in- 
formation technology are seldom in 
themselves a source of continuing com- 
petitive advantage. For example, Ame” 
can Hospital Supply (now Baxter Неа; 
care Corporation) won high praise fo. 
its early system that let customers place 
orders electronically without requiring 
a salesperson. This system made order- 
ing from American Hospital easier than 
doing so from competitors and reduced 
the time salespeople had to spend on 
the clerical aspects of taking an order. 
But contrary to original expectations, 
systems like these do not "lock in" cus- 
tomers in the long run. Instead cus- 
tomers eventually seem to prefer elec- 
tronic systems that provide a choice 
among several vendors. Similarly, an 
automatic teller machine system that 
may once have been a competitive ad- 
vantage for a bank is now largely a 
competitive necessity. 

One way to maintain an upper hand is 
to keep innovating so rapidly that other 
firms always lag a step behind. Another 
way, as Clemons has noted, is to use in- 
formation technology to leverage some 
other structural advantage. For instance, 
Barclay deZoete Wedd, a British broker- 
age firm, continues to benefit from an 
electronic stock-trading system because 
the company already controlled the 
trading of far more stocks than did 2" 
of their competitors. 

In addition to markets, another coor- 
dination-intensive organizational struc- 
ture likely to becorne much more com- 


| ) ven though information technol- 
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mon is what some management theo- 
rists call a networked organization, 
or, more picturesquely, an “adhocracy,” 
a term Alvin Toffler popularized in 
his book Future Shock. This form is al- 
ready common in organizations such 
as law firms, consulting companies 
and research universities. Such organi- 
zations and institutions must continu- 
ally readjust to.a changing array of 
projects, each requiring a somewhat 
different combination of skills and oth- 
er resources. These organizations de- 
pend on many rapidly shifting project 
teams and much lateral communica- 
tion among these relatively autono- 
mous, entrepreneurial groups. 

The adhocracy contrasts with the- 
conventional business organization of 
today: the hierarchy, Hierarchies are 
common partly because they provide 
a very economical way of coordinating 
large numbers of people. In principle, 
decision makers in a hierarchy can con- 
sider all the information known to any- 
one in the group with much less com- 
munication than would be needed if 
each person communicated with every- 
one else. 

In practice, however, hierarchies have 
severe limitations. Central decision mak- 
ers can become overloaded and there- 
fore unable to cope effectively with 
rapidly changing environments or to 
consider enough information about 
complex issues. Furthermore, people at 
the bottom may feel left out of the de- 
cision making and as a result be less 
motivated to contribute their efforts. 

As information technology reduces 


communication costs, the nonhierar- 
chical structures (such as markets and 
adhocracies) may help overcome the 
limitations of hierarchies. For example, 
because of the large amount of unpre- 
Gictable lateral communication, the ad- 
hocracy is extremely coordination in- 
tensive. New media, such as electronic 
mail, computer conferencing and elec- 
tronic bulletin boards, can make the co- 
ordination easier and, therefore, enable 
the adhocracy to work much more ef- 
fectively. Computer networks can help 
find and coordinate people with di- 
verse knowledge and skills from many 
parts of an organization. 

Moreover, computer-based technolo- 
gies can transfer information not only 
faster and more cheaply but also more 
selectively. These capabilities help to 
mitigate information overload. Systems 
now exist to help people find, filter and 
Sort their electronic mail based on top- 
ic, sender and other characteristics. To- 
gether these new coordination technol- 
Ogies can speed up the "information 
metabolism" of organizations—the rate 
at which firms can take in, move, di- 
gest and respond to data. 


bundant information poses two 
potential difficulties for organi- 
Zational power. Some people 

worry that managers may become "Big 
Brothers" who use the information to 
exert stronger centralized control over 
those who work for them. Others fear 
that if power is decentralized through- 
out the organization, workers might 
use their newfound power to serve 


their own narrow interests, leading to 
organizational chaos. 

In fact, neither dark vision has been 
realized. Instead what appears to be 
happening is a paradoxical combina- 
tion of centralization and decentraliz- 
Чоп. Because information can be dis- 
tributed more easily, people lower in 
the organization can now become well 
enough informed to make more deci- 
sions more effectively. At the same 
ште, upper-level managers can more 
easily review decisions made at lower 
levels. Thus, because lower-level deci- 
Sion makers know they are subject to 
spot-checking, senior managers can re- 
tain or even increase their central con- 
trol over decisions. 

The changes at Phillips Petroleum 
Company illustrate this process. Previ- 
ously, senior managers decided what 
price to set for petroleum products. 
These critical decisions depended on 
the recommendations of staff analysts 
several levels down. When Phillips Pe- 
troleum developed an executive infor- 
mation system, senior managers began 
to make some of these decisions more 
directly based on the global informa- 
tion provided by the system. The se- 
nior executives soon realized, howev- 
er, that they could pass on this global 
information directly to local terminal 
managers, who could take into account 
information such as competitors' pric- 
es. By decentralizing the pricing deci- 
Sion in this way, the company made 
sounder, more profitable pricing strate- 
gies in each area of the country. 

Another way of understanding this 
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paradoxical effect is to realize that new 
technology does not just redistribute 
power. It can provide a sense of more 
power for everyone. For example, the 
agents of several insurance companies 
currently carry laptop computers when 
they visit the homes of customers. The 
agents use the computers to fill out ap- 


. plications and to project premiums 


and benefits. But typically, underwrit- 
ers at the corporate headquarters re- 
quire several weeks to review the appli- 
cations and to issue new policies. 

Soon the underwriting rules for cer- 
tain routine policies will be included in 
the laptop computer itself. The agent 
will be able to issue these policies im- 
mediately in the customers’ homes. 

These systems will thus “empower” 
the agents, who will control the time 
and place of the policy-acceptance de- 
cisions and can make sales immediate- 
ly. The authority of the central under- 
writers will increase as well, because 
the rules they have created will be 
applied consistently. The underwriters 
will also be able to devote more time to 
analyzing interesting and potentially 
more profitable nonroutine cases. 

Information technology not only 
changes power; it also changes time. 
On the one hand, time has expanded. 
Electronic mail, voice mail and facsimi- 
le transmissions can be sent or re- 
ceived at any time of day or night, al- 
most anywhere around the globe. Simi- 
larly, customers of automatic teller 
machines and some stock markets can 
make transactions around the clock. 





The “work day” has much less mean- 
ing, and companies can compete by ex- 
panding the times their services are 
available. 

On the other hand, time has con- 
tracted. Companies can also compete 
on speed. For instance, effective coordi- 
nation can reduce the time needed to 
develop new products, deliver orders 
or react to customer requests. Manage- 
ment teams, such as the one at Phillips 
Petroleum, have information available 
throughout the management hierarchy, 
which enables them to react to market 
conditions much more quickly. Deci- 
sions that might have taken days in the 
past can now be made within hours or 
minutes. 


he chanzes discussed so far re- 

quire no great predictive leaps; 

they are already happening. What 
will happen as information technology 
improves even more? What other kinds 
of organizations might emerge in the 
globally interconnected world that the 
technologies make feasible? 

One possibility is the increasing im- 
portance of “answer networks,” net- 
works of experts available to answer 
questions in different areas. One might 
go to these services with questions 
such as “How many bars of soap were 
sold in Guatemala last year?” or “What 
are the prospects of room-temperature 
superconductivity in consumer prod- 
ucts by 1995?” The services would in- 
clude massive data bases and layers of 
human experts in many different topic 


AUTOMATIC TELLER MACHINES, once a novelty, are now largely a competitive ne- 
cessity; single innovations in information technology seldom provide long-term 
advantages. To remain competitive, firms must keep innovating to stay a step 
ahead or use existing technology to enhance some other advantage. 
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areas. Some questions will be easily an- 
Swerable from information in a data 
base. Others will be referred to pro- 
gressively more knowledgeable human 
experts. Depending on how much 

is willing to spend and how quickly о... 
wants the answer, the response might 
range from a newspaper clipping to a 
personal reply from a Nobel laureate 
Scientist. Similar but limited services 
exist today—product hot lines and li- 
brary reference desks are examples— 
but computer networks and data bas- 
es will make such services much less 
expensive, much more valuable and, 
therefore, much more widely used. 

Electronically mediated markets can 
also assemble armies of "intellectual 
mercenaries” virtually overnight. For 
instance, there may be a large number 
of consultants who make their living 
doing short-term projects over the net- 
work If a manager has a job to be 
done, such as evaluating a loan or de- 
signing a lawnmower, he or she could 
quickly assemble a team by advertising 
electronically or by consulting a data 
base of available people. The data base 
might contain not only the skills and 
billing rates of prospective workers but 
also unedited comments from others 
who had used their services before. Al- 
though consulting firms and adver- 
tising agencies sometimes work |“ 
this now, pervasive networks will al 
teams to be assembled much more 
quickly, for shorter projects and from 
many different organizations. 

This kind of market for services 
might be used inside an organization 
as well. Instead of always relying on su- 
pervisors to allocate the time of people 
who work for them, extensive inter- 
nal markets for the services of people 
and groups may exist. Murray Turoff 
of the New Jersey Institute of Technol- 
ogy has suggested how such a system 
might work. Someone with a short pro- 
gramming project to be done, for in- 
stance, might advertise internally for 
a programmer. Bids and payments for 
this internal market could be in real 
dollars or some kind of point system. 
The bids from programmers would 
indicate their skill and availability. The 
Payments that programmers receive 
would reflect how valuable they had 
been to other parts of the organization. 

Improved technology can also help 
create decision-making structures that 
integrate qualitative input from many 
people. For instance, in making com- 
plex decisions, such as where to locate 
a new plant, the amassing of mr 
facts and opinions is critical. To 
companies often make such decisions 
after incomplete discussions with only 
a few of the people whose knowledge 
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SUBURBS represent a third-order effect of improved trans- 
portation technology: with cheap and convenient transpor- 
tation came “transportation-intensive” structures. Their exis- 
tence, however, also depended on the American values placed 
on the importance of home ownership and the moral superior 


or point of view might be valuable. In 
the future, companies may use com- 
puter networks to organize and record 
the issues, alternatives, arguments and 
counterarguments in graphical form. 
Then many different people can review 
and critique the parts of the argument 
about which they know or care. 

For instance, someone in a remote 
part of the firm might know about 
plans for a new highway that complete- 
ly change the desirability of a proposed 
Plant location. As such information ac- 
cumulates, people can vote on the plau- 
sibility of different daims. Then, using 
all the information displayed in the sys- 
tem, a single person or group can ulti- 
mately make the decision. 


hat will happen as the globally 

networked society leads to a 

world in which vast amounts 
of information are freely available or 
easily purchased? Clearly, this world 
will require services, both automated 
and human, to filter the tremendous 
amount of information available. In 
general, as the amount of information 
increases, people who can creatively 
analyze, edit and act on information in 


ways that cannot be automated will be- 
come even more valuable. 

But what else people will do will de- 
pend on the values that are important 
to them. When trains and automobiles 
reduced the constraints of travel time, 
other values became more significant 
in determining working and living pat- 
terns. As Kenneth T. Jackson of Cohum- 
bia University has documented, for ex- 
ample, American values about the im- 
portance of owning one's home and the 
moral superiority of rural life played a 
large role in determining the nature of 
suburbs in the 05. 

Sintilarly, when the costs of informa- 
tion and coordination are not a barrier 
to fulfilling people's needs and wants, 
other values may emerge to shape the 
workplace and society. The new infor- 
mation technologies will almost cer- 
tainly help gratify some obvious wants, 
Such as the desire for money. Some of 
the emerging corporate structures may 
be especially good at satisfying nonma- 
terial needs, such as those for chal- 
lenge and autonomy. 

But perhaps these desires are them- 
selves manifestations of some still 
deeper needs. Psychologists sometimes 
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ity of rural life. Similarly, the kinds of coordination-intensive 
structures that will emerge when information becomes freely 
accessible will depend on the values society finds important. 
Will the ideals that shaped Boca Raton, Fla., also play a role 
in future corporate structures? 


refer to a need for self-actualization. 
Others might call this a desire for spiri- 
tual fulfillment. To use the new tech- 
nologies wisely, we will need to think 
more carefully about what we truly val- 
ue and how the technology can help us 
reach our deeper goals. 





FURTHER READING 

ELECTRONIC MARKETS AND ELECTRONIC 
HIERARCHIES. Thomas W. Malone, Jo- 
anne Yates and Robert L Benjamin in 
Communications of the ACM, VoL 30, 
No. 6, pages 484-497; June 1987. 

BEYOND VERTICAL INTEGRATION: THE RISE 
OF THE VALUE-ADDING PARTNERSHIP. 
Russell Johnston and Paul R. Lawrence 
in Harvard Business Review, VoL 66, No. 
4, pages 94-104; July-August 1988. 
EVALUATION OF STRATEGIC INVESTMENTS 
IN INFORMATION TECHNOLOGY. Eric K. 
Clemons in Communications of the 
ACM, VoL 34, No. 1, pages 22-36; Jan- 
uary 1991. 

GLOBAL COMPETITION AND TELECOMMU- 
NICATIONS: PROCEEDINGS OF A SYM- 
POSIUM HELD AT HARVARD BUSINESS 
SCHOOL, May 2-3, 1991. Edited by Ste- 
phen Bradley, Richard Noland and Jerry. 
Hausman (in press). 











121 


ШЧ 





e 
| 
E 
- 
ЕЛ њу 
„ 
D 
E 1 
тты 
| ~ 
avs д 


THE COMING OF THE 
NEW ORGANIZATION 


by PETER E DRUCKER 


„Reprinted from 
Harvard 
Business Review 


124 


Harvard Business Review 


pum E 


January-February 1988 


THE COMING 
OFTHE 
NEW ORGANIZATION 


by PETER E DRUCKER 


he typical large business 20 years hence will have fewer than 

half the levels of management of its counterpart today, and no 

more than a third the managers. In its structure, and in its 

management problems and concems, it will bear little resem- 
blance to the typical manufacturing company, circa 1950, which our 
textbooks still consider the norm. Instead it is far more likely to re- 
semble organizations that neither the practicing manager nor the 
management scholar pays much attention to today: the hospital, 
the university, the symphony orchestra. For like them, the typical 
~ | business will be knowledge-based, an organization composed 
largely of specialists who direct and discipline their own perfor- 
mance through organized feedback from colleagues, customers, and 
headquarters. For this reason, it will be what ] call an information- 
based organization. 

Businesses, especially large ones, have little choice but to become 
information-based. Demographics, for one, demands the shift. The 
center of gravity in employment is moving fast from manual and 
clerical workers to knowledge workers who resist the command- | The large business 
and-control model that business took from the military 100 years 20 s hence 
ago. Economics also dictates change, especially the need for large | < year nen 
businesses to innovate and to be entrepreneurs. But above all, infor- | 15 more likely to 
mation technology demands the shift. resemble a hospital 

Advanced data-processing technology isn't necessary to create ап. h 
information-based organization, of course. Aswe shall see, the Brit- ога Symp: топу 
ish built just such an organization in India when "information tech- than a typical 
nology” meant the quill pen, and barefoot runners were the coming 
“telecommunications” systems. But as advanced technology be- manufa 
comes more and more prevalent, we have to engage in analysis and company 
MARKL مہ‎ А И ОНАША ЕН 
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diagnosis—that is, in "information"—even more intensively or risk 
being swamped by the data we generate. 

So far most computer users still use the new technology only todo 
faster what they have always done before, crunch conventional 
numbers. But as soon as a company takes the first tentative steps 
from data to information, its decision processes, management struc- 
ture, and even the way its work gets done begin to be transformed. In 


fact, this is already happening, quite fast, in a number of companies 
throughout the world. 


ecan readily see the first step in this transformation pro- 

cess when we consider the impact of computer technol- 

ogy on capital-investment decisions. We have known 

fora long time that there is no oneright way to analyzea 
proposed capital investment. To understand it we need at least six 
analyses: the expected rate of return; the payout period and the in- 
vestment' expected productive life; the discounted present value of 
all returns through the productive lifetime of the investment; the 
tisk in not making the investment or deferringit; the cost andriskin 
case of failure; and finally, the opportunity cost. Every accounting 
student is taught these concepts. But before the advent of data- 
processing capacity, the actual analyses would have taken man- 
years of clerical toil to complete. Now anyone with a spreadsheet 
should be able to do them in a few hours. 


The availability of this information transforms the capital- ` 


investment analysis from opinion into diagnosis, that is, into the ra- 
tional weighing of alternative assumptions. Then the information 
transforms the capital-investment decision from an opportunistic, 
financial decision governed by the numbers into a business decision 
based on the probability of alternative strategic assumptions. So the 
decision both presupposes a business strategy and challenges that 
strategy and its assumptions. What was once a budget exercise be- 
comes an analysis of policy. 

The second area that is affected when а company focuses its data- 
processing capacity on producing information is its organization 
structure. Almost immediately it becomes clear that both the num- 
ber of management levels and the number of managers can be 
Sharply cut. The reason is straightforward: it turns out that whole 
layers of management neither make decisions nor lead. Instead, 


their main, if not their only function is to serve as“relays’—human | 


boosters for the faint, unfocused signals that pass for communica- 
tion in the traditional pre-information organization. 

One of America’s largest defense contractors made this discovery 
when it asked what information its top corporate and operating 
managers needed to do their jobs. Where did it come from? What 
form was it in? How did it flow? The search for answers soon re- 
vealed that whole layers of management— perhaps as many as 6 out 
of a total of 14—existed only because these questions had not been 
asked before. The company had had data galore. But it had always 
used its copious data for control rather than for information. 

Information is data endowed with relevance and purpose. Con- 
verting data into information thus requires knowledge. And knowl- 


. edge, by definition, is specialized. (In fact, truly knowledgeable 


people tend toward overspecialization, whatever their field, pre- 
cisely because there is always so much more to know.} 
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The information-based organization requires far more specialists 
overall than the command-and-control compenies we are accus- 
tomed to. Moreover, the specialists are found in operations, not at 
corporate headquarters. Indeed, the operating organization tends to | 
become an organization of specialists of all kinds. 

Information-based organizations need central operating work 
such as legal counsel, public relations, and labor relations as much : 
as ever. But the need for service staffs—that is, for people without 
operating responsibilities who only advise, counsel, or coordinate— 
shrinks drastically. In its central management, the information- || Traditional 
based organization needs few, if any, specialists. | D 

Because of its flatter structure, the large, information-based orga- dep artments won t 
nization will more closely resemble the businesses of a century ago be where the 
than today's big companies. Back then, however all the knowledge, | work gets done. 
such as it was, lay with the very top people. The rest were helpers or | 
hands, who mostly did the same work and did 25 they were told. In 
the information-based organization, the knowledge will be primar- 
ily at the bottom, in the minds of the specialists who do different 
work and direct themselves. So today's typical organization in 
which knowledge tends to be concentrated in service staffs, perched 
rather insecurely between top management ard the operating peo- 
ple, will likely be labeled a phase, an attempt to infuse knowledge 
from the top rather than obtain information from below. 

Finally, a good deal of work will be done differently in the 
information-based organization. Traditional departments will serve 
as guardians of standards, as centers for training and the assignment 
of specialists; they won't be where the work gets done. That will 
happen largely in task-focused teams. ج‎ 

This change is already under way in what used to be the most 
clearly defined of all departments—research. In pharmaceuticals, 
in telecommunications, in papermaking, the traditional sequence 
of research, development, manufacturing, and marketing is being 
replaced by synchrony: specialists from all these functions work 
together as a team, from the inception of research to a product's 
establishment in the market. 

How task forces will develop to tackle other business opportuni- 
ties and problems remains to be seen. I suspect, however, that the 
need for a task force, its assignment, its composition, and its leader- 
ship willhave to be decided on case by case. Sothe organization that 
willbedeveloped will go beyond the matrix and may indeed be quite 
different from it. One thing is clear, though: it will require greater 
self-discipline and even greater emphasis on individual 
responsibility for relationships and for communications. ә 


о say that information technology is transforming business 

enterprises is simple. What this transformation will require of 

companies and top managements is much harder to decipher. 

That is why I find it helpful to look for clues in other kinds of 
information-based organizations, such as the hospital, the sym- 
phony orchestra, and the British administration in India. 

A fair-sized hospital of about 400 beds will have a staff of several 
hundred physicians and 1,200 to 1,500 paramedics divided among 
some 60 medical and paramedical specialities. Each specialty has its 
own knowledge, its own training, its own languge. In each specialty, 
especially the paramedical ones like the clinical lab and physical 
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therapy, there is a head person who is a working specialist rather 
than a full-time manager The head of each specialty reports directly 
to the top, and there is little middle management. А good deal of the 
work is done in ad hoc teams as required by an individual patient's 
diagnosis and condition. 

А large symphony orchestra is even more instructive, since for 
some works there may be a few hundred musicians on stage playing 
togethez According to organization theory then, there should be sev- 
eral group vice president conductors and perhaps a half-dozen divi- 
sion VP conductors. But that's not how it works. There is only the 
conductor-CEO and every one of the musicians plays directly to 
that person without an intermediary. And each is a high-grade spe- 
cialist, indeed an artist. 

But the best example of a large and successful information-based 
organization, and one without any middle management at all, is the 
British civil administration in India. 

The British ran the Indian subcontinent for 200 years, from the 
middle of the eighteenth century through World War II, without 
The best example making any fundamental changes in organization structure or ad- 

of a large and ministrative policy. The Indian civil service never had more than 

arg 1,000 members to administer the vast and densely populated 

successful subcontinent—a tiny fraction (at most 1%} of the legions of Confu- 

information-based - | cian mandarins and palace eunuchs employed next door to adminis- 

Or ization ter a not-much-more populous China. Most of the Britishers were 

Башга quite young; а 30-year-old was a survivor, especially in the early 

had no middle years. Most lived alone in isolated outposts with the nearest coun- 

management at all | чушапа day or two of travel away, and for the first hundred years 
there was no telegraph or railroad. 

The organization structure was totally flat. Each district officer re- 
ported directly to the “Coo,” the provincial political secretary. And 
since there were nine provinces, each political secretary had at least 
100 people reporting directly to him, many times what the doctrine 
of the span of control would allow. Nevertheless, the system worked 
remarkably well, in large part because it was designed to ensure that 
each of its members had the information he needed to do his job. 

Each month the district officer spent a whole day writing a full 
report to the political secretary in the provincial capital. He dis- 
cussed each of his principal tasks—there were only four, each clearly 
delineated. He put down in detail what he had expected would hap- 
pen with respect to each of them, what actually did happen, and why, 
if there was a discrepancy, the two differed. Then he wrote down s 
what he expected would happen in the ensuing month with respect 
to each key task and what he was going to do about it, asked ques- 
tions about policy, and commented on long-term opportunities, 
threats, and needs. In tum, the political secretary “minuted” every 
one of these reports—thatis, he wrote back a full comment. 





SS 
1. The standard account is Philip Woodruff, The Men Who Ruled India, especially the first vol- 
ume, The Founders of Modem India (New York: St. Martin's, 1954]. How the system worked 

day by day is charmingly told in Sowing (New York: Harcourt Brace Jovanovich, 1962], vol- 
ume one of the autobiography of Leonard Woolf Virginia Woolf's husband). 
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requirements of the information-based organization? 

And what are its management problems likely to be? 

Let's look first at the requirements. Several hundred mu- 
sicians and their CEO, the conductor, can play together because they 
all have the same score. It tells both ‘utist and timpanist what to 
play and when. And it tells the conductor what to expect from each 
and when. Similarly, all the specialists in the hospital share а com- 
mion mission: the care and cure of the sick. The diagnosis is their 
"'score"', it dictates specific action for the X-ray lab, the dietitian, the 
physical therapist, and the rest of the medical team. 

Information-based organizations, in other words, require clear, 
simple, common objectives that translate into particular actions. At 
the same time, however, as these examples indicate, information- 
based organizations also need concentration on one objective or, at 
most, on а few. 

Because the “players” in an information-based organization are 
specialists, they cannot be told how todo their work. There are prob- 
ably few orchestra conductors who could coax even onenote out ofa 
French hom, let alone show the hom player how to do it But the 
conductor can focus the hom players skill and knowledge on the 
musicians’ joint performance. And this focus is what the leaders of 
an information-based business must be able to achieve. 

Yet a business has no “score” to play by except the score it writes 
as it plays. And whereas neither a first-rate performance of a sym- 
phony nor a miserable one will change what the composer wrote, 
the performance of a business continually creates new and different 
scores against which its performance is assessed. So an information- 
based business must be structured around goals that clearly state 
management's performance expectations for the enterprise and for 
each part and specialist and around organized feedback that com- 
pares results with these performance expectations so that every 
member can exercise self-control 

The other requirement of an information-based organization is 
that everyone take information responsibility. The bassoonist in the 
orchestra does so every time she plays a note. Doctors and paramed- 
ics work with an elaborate system of reports and an information 
center, the nurse's station on the patient's floor. The district officer 
in India acted on this responsibility every time he filed a report. 

The key to suchasystem is that everyone asks: Who in this organi- 
zation depends on me for what information? And on whom, in tum, 
do I depend? Each person’s list will always include superiors and 
subordinates. But the most important names on it will be those of 
colleagues, people with whom one’s primary relationship is coordi- 
nation. The relationship of the intemist, the surgeon, and the anes- 
thesiologist is one example. But the relationship of a biochemist, a 
pharmacologist, the medical director in charge of clinical testing, 
and a marketing specialist in a pharmaceutical cc-:pany is no differ- 
ent. It, too, requires each party to take the fullest information 
responsibility. 

Information responsibility to others is increasingly understood, 
especially in middle-sized companies. But information responsibil- 
ity to oneself is still largely neglected. That is, everyone in an organi- 
zation should constantly be thinking through what information he 
or she needs to do the job and to make a contribution. 
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This may well be the most radical break with the way even the 
most highly computerized businesses are still being run today. 
There, people either assume the more data, the more information — 
which was a perfectly valid assumption yesterday when data were 
scarce, but leads to data overload and information blackout now that 
they are plentiful. Or they believe that information specialists know 
What data executives and professionals need in order to have infor- 
mation. But information specialists are tool makers. They can tell us 
what tool to use to hammerupholstery nails into a chair. We need to 
decide whether we should be upholstering a chair at all. 

Executives and professional specialists need to think through 
what information is for them, what data they need: first, to know — 
what they are doing; then, to be able to decide what they should be 
doing; and finally, to appraise how well they are doing. Until this 
happens MIS departments are likely to remain cost centers rather 
than become the result centers they could be. 


ost large businesses have little in common with the ex- 

amples we have been looking at. Yet to remain com- 

petitive-maybe even to survive-they will have to 

convert themselves into information-based organiza- 
tions, and fairly quickly. They will have to change old habits and ac- 
quire new ones. And the more successful a company has been, the 
more difficult and painful this process is apt to be. It will threaten 
the jobs, status, and opportunities of a good many people in the 
organization, especially the long-serving, middle-aged people in 
middle management who tend to be the least mobile and to feel 
most secure in their work, their positions, their telationships, and 
their behavior. 

The information-based organization will also pose its own special 
То zemain | management problems. 1 see as particularly critical: 
upetitive—maybe 1. Developing rewards, recognition, and career opportunities for 

ive— | specialists. 

even to BUIVIVE 2. Creating unified vision in an organization of specialists. 
sinesses will have 3. Devising the management structure for an organization of task 
onvertthemselves | forces. 
into organizations 4. Mr the supply, preparation, and testing of top manage- 
of knowledgeable | "^" Pese. к | 

ecialists. Bassoonists presumably neither want nor expect to be anything 
5р 5 d but bassoonists. Their career opportunities consist of moving from 
second bassoon to first bassoon and perhaps of moving from a 


tor, about 1 out of every 25 or 30 technicians, there is also the oppor- 
tunity to move to a bigger, richer hospital. The district officer in 
India had practically no chance for professional growth except possi- 
bly to be relocated, after a three-year stint, to a bigger district. 
Opportunities for specialists in an information-based business 
organization should be more plentiful than they are in an orchestra 
or hospital, let alone in the Indian civil service. But as in these orga- 
nizations, they will primarily be opportunities for advancement 
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within the specialty, and for limited advancement at that. Advance- 
ment into "management" will be the exception, for the simple rea- 
son that there will be far fewer middle-management positions to 
move into. This contrasts sharply with the traditional organization 
where, except in the research lab, the main line of advancement in 
rank is out of the specialty and into general management. 

More than 30 years ago General Electric tackled this problem by 
creating "parallel opportunities" for "individual professional con- 
tributors/' Many companies have followed this example. But profes- 
sional specialists themselves have largely rejected it as a solution. 
То them—and to their management colleagues—the only meaning- 
fal opportunities are promotions into management. And the pre- P 
vailing compensation structure ir practically all businesses Who will the 
reinforces this attitude because it is heavily biased towards manage- | business's 
rial positions and titles. | 2 

There are no easy answers to this problem. Some help may come managers be! 
from looking at large law and consulting firms, where even the most 
senior partners tend to be specialists, and associates who will not 
make partner are outplaced fairly early on. But whatever scheme is 
eventually developed will work only if the values and compensation 
structure of business are drastically changed. 

The second challenge that management faces is giving its organi- 
zation of specialists a common vision, a view of the whole. 

In the Indian civil service, the district officer was expected to see 
the “whole” of his district. But to enable him to concentrate on it, 
the government services that arose one after the other in the nine- 
teenth century (forestry, irrigation, the archaeological survey, public 
health and sanitation, roads) were organized outside the administra- 
tive structure, and had virtually no contact with the district officer. 
This meant that the district officer became increasingly isolated 
from the activities that often had the greatest impact on—and фе. 
greatest importance for—his district In the end, only the provincial 
government ог the central government in Delhi had a view of the 
“whole,” and it was an increasingly abstract one at that. 

A business simply cannot function this way. It needs а view of the 
whole and a focus on the whole to be shared among a great many of 
its professional specialists, certainly among the senior ones. And yet 
it will have to accept, indeed will have to foster, the pride and profes- 
sionalism of its specialists—if only because, in the absence of oppor- 
tunities to move into middle management, their motivation must 
come from that pride and professionalism. 7 

One way to foster professionalism, of course, is through assign- 
ments to task forces. And the information-based business will use 
more and more smaller self-governing units, assigning them. tasks 
tidy enough for “а good man to get his arms aroun: # as the old 
phrase has it. But to what exteat should information-based 
businesses rotate performing specialists out of their specialties 
and into new ones? And to what extent will top management 
have to accept as its top priority making and maintaining a com- 
mon vision across professional specialties? 

Heavy reliance on task-force teams assuages one problem. But it 
aggravates another: the management structure of the information- 
based organization. Who will the business's managers be? Will they 
betask-force leaders? Or will therebe а two-headed monster—a spe- 
cialist structure, comparable, perhaps, to the way attending physi- 
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THE NEW ORGANIZATION 


cians function in a hospital, and ап administrative structure of task- 
force leaders? 

The decisions we face on the role and function of the task-force 
leaders are risky and controversial. Is theirs а permanent assign- 
ment, analagous to the job of the supervisory nurse in the hospital? 
Or is it a function of the task that changes as the task does? Is it an 
assignment or a position? Doesit carry any rank at all? And ifit does, 
will the task-force leaders become in time what the product manag- 
ers have been at Procter & Gamble: the basic units of management 
and the company’s field officers? Might the task-force leaders even- 
tually replace department heads and vice presidents? 


Signs of every one of these developments exist, but there is neither | 


a clear trend nor much understanding as to what each entails. Yet 
each would give rise to a different organizational structure from any 
we are familiar with. 

Finally, the toughest problem will probably be to ensure the sup- 
ply, preparation, and testing of top management people. This is, of 
course, an old and central dilemma as well as а major reason for the 
general acceptance of decentralization in large businesses in the last 
40 years. But the existing business organization has a great many 
middle-management positions that are supposed to prepare and test 
a person. As a result, there are usually a good many people to choose 
from when filling a senior management slot. With the number of 
middle-management positions sharply cut, where will the 
information-based organization's top executives come from? What 
will be their preparation? How will they have been tested? 

Decentralization into autonomous units will surely be even more 
critical than it is now. Perhaps we will even copy the German 
Gruppe in which the decentralized units are set up as separate 
companies with their own top managements. The Germans use this 
model precisely because of their tradition of promoting people in 
their specialties, especially in research and engineering; if they did 
not have available commands in near-independent subsidiaries to 
put people in, they would have little opportunity to train and test 
their most promising professionals. These subsidiaries are thus 
somewhat like the farm teams of a major-league baseball club. 

We may also find that more and more top management jobs in big 
companies are filled by hiring people away from smaller companies. 


+ This is the way that major orchestras get their conductors—a young 


conductor eams his or her spurs in a small orchestra or opera house, 
only to be hired away by a larger one. And the heads of a good many 
large hospitals have had similar careers. 

Can business follow the example of the orchestra and hospital 
where top management has become a separate career? Conductors 
and hospital administrators come dut of courses in conducting or 
schools of hospital administration respectively. We see something of 
this sort in France, where large companies are often run by men who 
have spent their entire previous careers in government service. But 
in most countries this would be unacceptable to the organization 
{only France has the mystique of the grandes écoles]. And even in 
France, businesses, especially large ones, are becoming too demand- 
ing to be run by people without firsthand experience and a proven 
success record. 

Thus the entire top management process—preparation, testing, 
succession—will become even more problematic than it already is. 
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i There will be а growing need for experienced businesspeople to go 
; back to school. And business schools will surely need to work out 





what successful professional specialists must know to prepare 


themselves for high-level positions as business executives and busi- 


ness leaders. 


ince modern business enterprise first arose, after the Civil 

War in the United States and the Franco-Prussian War in Eu- 

rope, there have been two major evolutions in the concept and 

structure of organizations. The first took place in the ten 
years between 1895 and 1905. It distinguished management from 
ownership and established management as work and task in its own 
right. This happened first in Germzny, when Georg Siemens, the 
founder and head of Germany's premier bank, Deutsche Bank, saved 
the electrical apparatus company his cousin Werner had founded af- 
ter Werner's sons and heirs had mismanaged it into near collapse. By 
threatening to cut off the bank's loans, he forced his cousins to tum 
the company's management over to professionals. A little later, J.P. 
Morgan, Andrew Carnegie, and John D. Rockefeller, Sr followed suit 
in their massive restructurings of U.S. railroads and industries. 

The second evolutionary change took place 20 years later The de- 
velopment of what we still see as the modem corporation began 
with Pierre S. du Pont's restructuring of his family company in the 
early twenties and continued with Alfred P Sloan's redesign of Gen- 
eral Motors a few years later This introduced the command-and- 
control organization of today, with its emphasis on decentralization, 
central service staffs, personnel management, the whole apparatus 
of budgets and controls, and the important distinction between pol- 
icy and operations. This stage culminated in the massive reorganiza- 
tion of General Electric in the early 1950s, an action that perfected 
the model most big businesses around the world {including Japanese 
organizations) still follow? р 

Now we are entering a third period of change: the shift from the 
command-and-control organization, the organization of depart- 
ments and divisions, to the information-based organization, the 
organization of knowledge specialists. We can perceive, though 
perhaps only dimly, what this organization will look like. We can 
identify some of its main characteristics and requirements. We can 
point to central problems of values, structure, and behavior. But the 
job of actually building the informztion-based organization is still 
ahead of us—it is the managerial challenge of the future. 9 
Reprint 88105 








tion. The process itself and its results were presented and analyzed in two of my books: The 
- Concept of the Corporation (New York: John Day, 1946] and The Practice of Management 
(New York: Harper Brothers, 1954]. 
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Introduction 


As the Industrial Era gives way to the Information Age, there has been a shift in the 
internal organization of many large firms away from a “command and control” style 
structure toward a greater reliance on decentralized authority, teamwork, and supporting 
incentives. The new pattern has been compared in scale and scope to the organizational 
changes associated with the earlier industrial revolutions. Piore and Sabel [48] write of a 
“second industrial divide” between centralized mass production and knowledge-intensive 
“flexible specialization”. Drucker [11] calls it the “third period of change: the shift from 
the command-and-control organization...to the information-based organization, the 


organization of knowledge specialists”. 


While this trend has been analyzed in a number of books and articles,' its underlying 
causes are not well-understood. One possibility is that the exhaustion of mass markets 
may have undermined the traditional organizational form to the extent it depended on 
sustained growth [48]. Other possible causes include the emergence of new competitive 
pressures which eliminate the slack needed in the old system [32] or the appearance of a 
growing supply of educated workers willing and able to take on the demands of 
information work [11]. Alternatively, the new system may represent a “workplace 
innovation”, which had not been discovered or successfully applied in the past [28]. 


Just as the rise of large corporations coincided with a shift from handicraft to machine 
production and the development of technologies like the railroad and the telegraph [42], 
so the information-based organization might be related to the widespread diffusion of 
modern computing technology. Increasingly, computing technology can improve 
coordination and communications abilities throughout the firm. The development of the 
personal computer in the early 1980s shifted the location of computing power from large 
centralized “utilities” to workers’ desktops. In 1987, there was a personal computer 
(PC) for every 30 employees in Fortune 1000 firms; by 1994, there was one PC for every 
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six.” At the same time, there has been tremendous growth in technologies such as local 
area networks, databases, and “groupware”. These changes have transformed computers 
from their traditional role as “back-office” support for accounting, finance, and logistics 
to being fully integrated into all aspects of production. The development of decentralized 
computing technologies has also coincided with the emergence of business process 
redesign, which emphasizes radical changes in work organization supported by 
investments in information systems [20, 21]. 


In this paper, we examine possible relationships between information technology and 
internal organization by examining how information technology affects the location of 
knowledge within an organization, how IT interacts with limits to human information 
processing, and how new capabilities enabled by IT affect optimal incentives for 
knowledge workers. By examining these relationships we can understand what types of 
organizational practices are likely to support the changes enabled by IT, thereby linking 
information technology to organizational design. We then test whether the predicted set 
of practices actually appears in large firms using an exploratory dataset on organizational 
practices and information technology investments for 273 large firms. 


Overall, we find that information technology is broadly related to a work system that 
emphasizes decentralized authority and supporting practices such as teamwork, subjective 
incentives and increased levels of skills and training in the workforce. This is consistent 
with the idea that valuable and difficult to communicate information resides with line 
workers and that the increased flow of information enabled by IT is best utilized by 
distributing information processing tasks throughout an organization. 


Background 





! See, for example, [3, 28, 35, 44, 52]. 
? This number was computed from one of our datasets on computer expenditures. It refers to all Fortune 
1000 firms with publicly reported employment information. 
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Information Technology and New Work Systems 


There have been a number of recent studies examining the diffusion of work practices 
collectively termed “high performance work systems” [28] using case studies [12], 
industry studies [29, 38], and broad based cross-industry comparisons [27, 36]. The types 
of practices examined can be broadly grouped into three areas for the purpose of our 
discussion: decision authority, which includes teams and individual decision rights as 
well as related cultural practices (team building); knowledge work and skills, which 
includes skills, training and supporting practices (incentives for training and education, 
pre-employment screening); and incentives, which includes various aspects of 


performance-based pay increases and promotions. 


Despite the number of analyses on changes in work systems, very few have considered 
the role that technology may play? There are a number of reasons why information 


technology is potentially related to this organizational transition [10]. 


First, growth in information technology investment is of a large enough magnitude to be 
economically significant. Currently, over forty percent of new capital equipment 
investment in the U.S. is spent on information technology, resulting in a tenfold increase 
in its share of total capital stock since 1970. Meanwhile, the quality-adjusted price of 
computers has declined 6000-fold in the past thirty years [15]. 


Second, the recent advances in information technology are both novel and largely 
exogenous. Most of the fundamental technological breakthroughs that enable today's vast 
information infrastructure were made in the past three decades and were driven more by 


progress in physics and engineering than business demand. The ever lower prices for IT 





? Kelley [34] is an exception, although her work on work systems and computerized machine tools 
represents only one aspect of IT. 

4 TBM originally estimated the total worldwide market for computers at just 10 units; with the advent of 
cheap, miniaturized components and microcomputers, over 10 million computers are currently sold 
annually [18]. 
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are consistently delivered by the computer industry without any unusual effort on the part 
of computer users. Furthermore, the rapid accumulation of IT is primarily driven by 
these price declines, and thus is relatively exogenous to other events in the economy. 
Interestingly, the largest growth in the acquisition of computer equipment (from 1982- 
present) coincides with much of the literature on the emergence of new work systems, 
which suggests at least circumstantial evidence of a link. 


Third, a number of authors have proposed a direct link between the diffusion of 
information technology and changes in the economics of organizations. Malone, Yates 
and Benjamin [40] argued that to the extent that IT reduced coordination and transaction 
costs, it would differentially favor market organization over hierarchical organization. 
Milgrom and Roberts [41] cite the exogenous price decline of IT as the primary driver in 
the shift from “mass production” to “modern manufacturing". Ichniowski and Kochan 
[28] argue that one possible reason that many of these new ways of organizing have not 
diffused rapidly, despite large economic benefits, is that they need to be coordinated with 
changes in information technology. Other arguments suggest links between various 
components of these new organizational forms, such as the rise of knowledge work and 
team-based organization [4, 6, 11] and the choice between centralized and decentralized 
authority within or between firms [14, 19, 37, 40]. However, few studies have been both 
theoretically driven and comprehensive in the sense that they examine sets of practices 


rather than arguing for specific individual dimensions. 


What is the Relationship Between IT and Organizational Architecture? Elements of 
a Theory 


As Jensen and Meckling [30] argue, organizational design involves the specification of 
decision rights, performance evaluation systems, and compensation systems, which 
Brickley, Smith and Zimmerman [9] collectively term organizational architecture. In 
this section, we consider how IT can alter the optimal organizational architecture of a 
firm. 
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To understand the effects of IT, it is useful to consider the different types of information 
used in organizations and the finite abilities of humans to process and communicate this 
information. Cheaper information can provide top management with more of the data 
needed to make decisions, issue instructions, and monitor the compliance of the work 
force. However, it can provide lower level workers with the information they need to 
make decisions without as much top management direction, provided workers have 
complementary skills and appropriate incentives to act on their private information. 
Furthermore, the growing flood of information can overwhelm the capacity of any given 


decision-maker, which may require a reallocation of decision-rights. 


Decision Rights and the Specificity of Information 


Hayek [25] distinguished “general” and “specific” knowledge, and this distinction was 
elaborated and applied to organizations by Jensen and Meckling [30] and further 
analyzed by Anand and Mendelson [1]. Specific knowledge is difficult to convey to 
others and is possessed by a limited number of individuals: * The more costly 
knowledge is to transfer, the more specific it is, and the less costly the knowledge is to 
transfer, the more general it is" [30]. Knowledge is specific in part because individuals 
know more than they can state [49], and also because information can be expensive to 
communicate and process. The critical insight of these analyses is that decision rights 
Should be collocated with the necessary knowledge. As a result, organizations need to be 
Structured so that actors with specific knowledge have the decision rights, and 
complementary general knowledge is made available to them. 


Information technology can lower the cost of some types of knowledge transmission, 
enabling firms to take previously specific knowledge and reallocate it throughout the 
firm. As a result, the optimal allocation of decision rights will be determined by the 
relative importance of the knowledge that still cannot be transferred even with an 
information system. 
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To the extent that the “residual” specific knowledge resides at the top of the 
organizational hierarchy, information systems will generally enable more centralized 
decision-making. This argument was first made by Leavitt and Whistler [37] and 
reappeared in more recent work by Bolton and Dewatripont [8] and others. However, 
Aoki [2] has argued that the majority of valuable specific knowledge is increasingly held 
by workers? suggesting a link between information systems and decentralized control. 
For example, the current trend toward increased customer focus, product customization 
and responsiveness, may increase the importance of time-critical, difficult-to- 


communicate information held by line workers. 


Decision Rights and Information Overload 


Whether information technology leads to increased centralization or decentralization of 
organizations is also determined by the tradeoffs between communications costs and 
bounded rationality. 


In a world of costly communication and no limits on information processing by central 
decision makers, it is often optimal to centralize decision-making in order to economize 
on communications costs. Rather than provide all relevant information to all agents, 
information can be collected centrally, processed by a single decision maker, and returned 
to agents in the form of relatively low bandwidth commands. This allocation of decision 
Tights is also favorable when coordination of agent activities is important and when 
central decision makers have a cost advantage in decision-making. 


However this type of structure places heavy burdens on central decision makers. If there 
is a point at which the marginal cost of decision making increases with load, an increased 





$ Aoki [2] writes that: “The tendency towards the delegation of decision-making to the lower levels of 
organizational hierarchies, where economically useful on-the- spot information is available, as well as the 
non-hierarchical communication among operating units, is becoming a more discernible phenomena on a 
world-wide scale, wherever conditions permit.” 
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demand for decision making may necessitate a shift to decentralization to offload some of 
the burden on underused local information processors. Even if central decision-makers 
are advantaged in the decision-making process at any level of processing, at some point 
their induced efficiency will drop below that of the other agents [5], thus leading to 
increased decentralization. Furthermore, if the cost of coordinating multiple decision 
makers represents a barrier to decentralization, information technology can also make 
decentralization more likely by lowering these costs [39, 40]. 


Inthis argument, whether IT leads to increased centralization or decentralization depends 
on two factors. As described earlier, the first is the extent to which computers can 
decrease communication costs, potentially making decision-making knowledge less 
"specific" 5 However, this cost reduction in information transmission may result in 
increased information flow as well as a shift toward information intensive work structures 
[40]. Therefore, the ability of computers to relieve the burden of handling this increased 
flow of information or, in economic terms, their ability to substitute for or complement 


human judgment, becomes a key factor. 


Computers are sometimes characterized as electronic brains that can replace mental effort 
in much the same way that other machines have been substituted for the physical work of 
humans. In this role, they relax the limits on human information processing capacity. 

For instance, complex planning algorithms allow airlines to schedule routes, departure 
times and seat pricing in ways which would have been impossible a decade ago. 





* Bolton and Dewatripont [8] show that lower communication costs can enable greater specialization, 
which arguably could make knowledge more specific. 
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An alternative perspective is raised by Simon, who draws on a background in both 
computer science and economics. He has stressed the limitation of computers as 
substitutes for managerial attention, focusing instead on their role in generating 
information overload. IT may be effective in creating cheap data, but in most cases а 


human is still required to analyze the data and make decisions based on it. As he put it: 


The scarce resource is not information, it is the processing capacity to attend 
information. Attention is the chief bottleneck in organizational activity, and the 
bottleneck becomes narrower and narrower as we move to the tops of 
organizations. [51] 

While IT has automated and vastly accelerated the chain of communication, human 
information processing abilities have changed little’ and are still a strict complement for 


many types of data. 


Incentive Systems and Observability 


Jensen and Meckling emphasize that while decentralizing decision-making may enable 
the firm to take better advantage of local information, it can also exacerbate agency 
problems. Workers will not necessarily use their decision-making authority in the 
interests of the firm in the absence of an appropriate incentive system. Information 
technology has the capability to monitor work or aggregate information in ways useful 
for performance measurement, thus improving the quality of objective incentives. For 
example, Kaplan [33] describes a measurement system in one chemical plant that tracks 
40,000 process variables every hour. However, unlike physical tasks, knowledge work is 
notoriously difficult to measure. Zuboff [53] describes how workers at one newly 
computerized factory would leave their computer terminals and move about the shop 
floor in order to appear to be “doing something” whenever the supervisor visited. 
Sitting and thinking, which may have been the best use of time in the computerized 
environment, was too easily confused with shirking. Similarly, applications like Lotus 
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Notes can enable increased information sharing among workers, but, without proper 
incentives, little sharing will actually take place [45]. Because sharing is difficult to 
quantify and objectively measure, a culture of teamwork and reciprocity seems to be the 


most effective way to encourage cooperation in knowledge work [13]. 


More generally, a variety of incentive instruments can foster effective use and 
dissemination of information, depending on the degree of observability. One can 


describe a ladder of observability with the following four categories: 


1) Ifthe decision actions and information on which they are based are directly 
observable and verifiable to an outside party (or can be deduced from other data), and 
the environment is not too complex, then an explicit contract can prespecify 
appropriate actions and rewards, for instance in the form of piece-rate performance 


incentives. 


2) If the decision actions can be assessed by the decision-maker's supervisor, but not 
prespecified and verified by an outside party, then implicit contracts such as 


subjective performance bonuses and promotions can be an effective instrument. 


3) When the appropriateness of actions is not observable by outside parties or 
Supervisors, but can be assessed by peers and teammates, Kandel and Lazear [31] 
argue that team-building exercises and cultural efforts to create a sense of group 
cohesion are needed. This will create a dynamic in which teammates punish shirkers 
and shirkers feel a sense of shame. 





7 Simon (1976) has estimated that “we can handle only 50 [bits per second]", and that our short-term 
memory can store “seven plus or minus two items” [43]. Whatever, the true numbers, human processing 
capacity is bounded and not easily augmentable. 

* For decision-making, unlike physical work, specifying the actions to take in each contingency and 
observing them will often be unrealistic. For one thing, determining what actions to take in each 
contingency is presumably the reason the decision-maker was hired in the first place. However, in some 
cases it may be possible to base compensation on final output, leaving the methods unspecified. 


IT and Internal Organization 10 


4) Finally, when even teammates cannot observe the appropriateness of an agent's 
actions, one option is to try to improve goal alignment, so that the agent internalizes 
the interests of the firm [2], perhaps by creating a sense of a shared vision through 
inspirational leadership.’ In addition, it may be possible in this situation to get agents 
to reveal their private information by offering them a menu of contracts. Agents with 
different information will choose different incentive schemes, revealing their 
knowledge, but typically collecting information rent in the bargain. For example, by 
offering multiple plans to sales agents involving different combinations of fixed 
salary and sales-related bonuses, a firm can learn which territories have the highest 
potential by observing which agents choose high variable pay plans. 


To the extent that IT renders observable activities that were formerly unobservable, firms 
will tend to use systems further up the ladder of observability. However, the opposite 
trend may be found if IT leads to decentralization of decision-making and greater reliance 
on team production because of the difficulties inherent in prespecifying and monitoring 


information work, information sharing and teamwork. 
Complementarities 


In addition to considering how these components of organizational architecture are 
related to information technology, we also consider how they relate to each other. In 
particular, in this section we will argue that the four components described earlier 
[decision rights (DR), knowledge work and inputs (KW), incentives (IN) and information 
technology (IT)] are complementary in the sense that the marginal benefit of adopting 
one set of practices increases with the adoption of the others [41]. While the complete 
mathematical model of this relationship is beyond the scope of this exploratory exercise, 
we will argue how each pair of characteristics is mutually supporting and identify 


? As Radner [50] has noted, this strategy has received little formal analysis by economists, but Peters and 
Waterman [47] emphasize its importance, writing: “[What is] the one truth that we were able to distill 
from the excellent companies research? ... ‘Figure out your value system.’ Decide what your company 

- stands for. What does your enterprise do that gives everyone the most pride?” 
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relevant exogenous variables that drive a firm to choose one complementary system of 


these variables over another. 


For clarity, the arguments for complementarity between each pair of the four design 
components (DR, KW, IN, IT) will be identified after each sentence of the argument with 
the symbol “+” representing “is complementary to”. Pairwise complementarity between 
all design variables is a sufficient condition for arguing the complete complementarity of 
the system (see, e.g., Milgrom and Roberts [41] for a discussion of the mathematical 


issues of modeling complementarities). 


Consider the case where information technology is broadly related to decentralized 
authority. This corresponds to the situation where valuable specific knowledge (not 
amenable to electronic transfer) resides at the periphery of the organization and/or 
information overload of central decision-makers is potentially a binding constraint 
(IT+DR). Since the key reason that authority is being decentralized is that workers have 
potentially valuable knowledge inputs, this suggests that this strategy is best supported by 
workers who are able to use their knowledge inputs effectively or have complementary 
human capital to decision processing (DR-KW). Furthermore, when workers provide 
valuable knowledge inputs and use private information, it also implies that effort will be 
difficult to measure. Thus, incentive structures must accommodate decreased 
observability by moving down the “ladder of observability” (DR+IN, KW+IN). As 
argued in the bounded rationality section, in this case information technology is likely to 
be a complement to knowledge work (IT+KW), and this work may be particularly 
difficult to measure and reward (IT+IN). 


Summary and Case Evidence 


To summarize the theoretical discussion, if IT is associated with an increased importance 
of local knowledge, with easier transmission of coordination information, or with more 


severe information overload at the tops of hierarchies, we can then infer the adoption of a 
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work system incorporating the following components: decentralized decision authority, 
increased reliance on knowledge work and knowledge workers, incentives adjusted for 


decreased work observability and greater use of information technology. 


There are a number of case observations consistent with this evidence. For example, in 
Phillips 66 [24], pricing decisions had traditionally been made by a centralized staff of 
experts who monitored market trends, analyzed purchasing data and made pricing 
decisions for local markets. Recognizing that these central experts lacked timely and 
accurate knowledge of local market conditions, an information system was built that 
provided local managers with broader market trends enabling them to adapt pricing 
decisions more effectively to local market conditions. This decentralization of decision 
rights was coupled by centralized performance monitoring, which was used for 
"coaching" the local decision makers and making subjective judgments about their 
performance. Atthe same time, systems were installed for central managers to make 
them able to screen and assimilate information on market conditions better, enhancing 
their ability to make high level strategic decisions and monitoring the actions of line 
managers without experiencing information overload. The combination of these 
organizational changes and information systems innovations was regarded as 
instrumental in returning the company to profitability in the late-1980s, and can be linked 


directly to at least $30 million in revenue increase or cost savings. 


Other firms have implemented these types of *empowering" information technologies 
without making the complementary investments in organizational change. For example, 
when automated process controls were introduced at the Tiger Creek Mill [23, 53] which 
allowed workers direct feedback and control over production cost, benefits from the 
technology stopped being realized after a short “honeymoon” period. One contributor to 
this problem was that the previous “command and control” style hierarchy in the mill 
was not changed to provide workers either the explicit rights or incentives to improve the 


process, even though they were best positioned to make process improvements. 
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The same interactions between technology and organization experienced in 
manufacturing environments also appear in services. Orlikowski [45] describes the 
experience of a consulting firm (Alpha Corp.) which made an executive-level decision 
to install Lotus Notes on all the computers in the firm. Management at Alpha believed 
that the need to share specialized knowledge across the firm could be addressed simply 
by making collaboration technologically feasible. Initially, however, most employees 
took little advantage of the newly introduced information sharing capabilities. One 
possible explanation for this outcome is that the incentive systems at Alpha stressed 
individual effort and expertise, rather than group or organizational level performance. 
Because time spent on making one's private information widely available through Lotus 


Notes came at the expense of “billable hours", there was little incentive to invest in it. 


Another organization provides an interesting contrast: Info Corp. implemented the system 
inthe telephone customer support area, a group with a long history of collaborative work 
and a team-based subjective incentive systems [13]. The system was fully accepted 
almost immediately, leading to substantial improvements in service levels without 
staffing increases. Over time, Info Corp. expanded the range of capabilities of the system 
by linking the telephone support group to other departments in the firm and altering the 
structure of work groups to utilize workers' specialized skills better. 


Several economic insights are suggested by these cases. First, not all managers know 
how to combine technology and organization appropriately. Some firms are 
experimenting with new technologies and not all of these experiments are successful, 
particularly when technologies are implemented with little change in other aspects of the 
organization. Second, organizations often gain considerable benefits by decentralizing 
decision authority when combined with the necessary information and appropriate 
management controls. However, either providing the incentives to the wrong parties (e.g. 


Tiger Creek) or relying too heavily on individually-oriented objective incentives (e.g. 


1° Company names in these case studies are disguised. 
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Alpha Corp.) may discourage information sharing and effective use of information to 


improve production, even when it is technologically possible and desirable. 


Empirical Results 
Omitted. 


Summary and Discussion 


In this paper, we present an outline of a theory that suggests how organizational architecture 
must be matched to the use of information technology. Given that humans are limited as 
information processors, that highly specific information is likely to reside at lower levels of an 
organization, that knowledge is likely to be complementary to technology use, and knowledge 
work is likely to have a substantial intangible component, we hypothesized that information 
technology would be associated with a decentralized organizational architecture. 


Using new data collected specifically for this analysis, we find that IT is broadly associated with 
а Work system that includes decentralized authority, incentives that account for decreased 
observability, and increased importance of knowledge workers and knowledge work. This 
relationship appears to be consistent across different industries and robust to variations of our 
measures. In addition, after controlling for workforce composition in our analysis, we find that 
this relationship is not simply due to the types of workers (skilled, professional) employed at 
these establishments. 


Limitations notwithstanding, we provide some of the first large sample evidence of a link 
between information technology and new ways of organizing work such as the *knowledge-baed 
organization". We have also been able to harness some of the recently developed tools in 
organizational economics to explain productivity differences in the use of a key enabling 
technology. The quality-adjusted investment in IT by firms is likely to continue to increase by 
20% annually for at least a decade, suggesting that the issues addressed in this paper will become 
increasingly important in the future. 
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THE EXPENSE TRACKING SYSTEM AT TIGER CREEK 


Adelman's Dilemma 


In September 1983, Carl Adelman, manager of the Tiger Creek mill, 
reread the memorandum from a vice president of American Products 
Corporation (APC). In two weeks top managers from APC's Industrial 
Products Company were coming to see and hear about the Expense Tracking 
System (ETS). In March 1982, the ETS was installed on two of the mill's 
Papermaking machines to provide operators with information about production 
expenses; the resulting cost savings surpassed everyone's expectations. 
The ETS was one of the few applications of advanced information technology 
that represented innovation in the service of economic criteria as vell as 
another corporate value--involving workers in the basic operations of the 
business. The ETS "success story" spread throughout the corporation, and 
plans were being made to reapply the ETS in other mills. 


Although VIP tours of the mill were commonplace, Adelman knew he 
needed special preparation for this one. He was concerned about the last 
point in the memorandum: "...be prepared to present future plans and 
anticipated costs savings for the ETS." Cost savings had been dramatic 
during the first year, but they had reached a plateau, and he did not know 
why. Adelman wondered if the mill had reached the limit of savings from 
the ETS, or was there something’ else interfering with the proper 
utilization of the system? He was determined to find the answer by talking 
to the people involved with the ETS. 


APC's Industrial Products Company and the Tiger Creek Mill 





Divisions in APC's Industrial Products Company were evaluated not 
only on quality, service and cost production, but also on the long-term 
health of human and physical assets (e.g., safety). The Oak Woods 
Division, one of three divisions in APC's Industrial Products Company, 
manufactured specialty paper products. Evaluations of the Oak Woods 
Division have varied over the last twenty-five years. In the 1960s it was 
“riding high" as the sole producer of some of APC's best specialty paper 
products. However, as more manufacturing sites were purchased or built, 
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Oak Woods fell behind. With older technology and an adversarial labor- 
management climate, its costs were higher than competitors and there was no 
effort to change. During that period APC executives described the division 
as an "albatross," but by the late 1970s Oak Woods was again viewed with 
high regard--it had lowered its costs and created a more collaborative work 
environment. 


The Tiger Creek mill wes part of the Oak Woods Division, anc 
manufactured four brands of specialty paper products. It competed with 
other mills in the manufacture of three of these. Competition was 
especially fierce between Tiger Creek and the Cherry Canyon mill. Cherry 
Canyon was one of APC's newer and highly productive mills. It had an 
innovative work organization based on a team structure and guided by 
principles that emphasized the vzlue of a flexible and highly committed 
work force. The Industrial Products Company assigned production to each 
manufacturing site on the basis of capacity and costs. If Cherry Canyon 
was not at 100% capacity, it received the allocation because it produced at 
a lower cost. According to an APC executive, "Cherry Canyon can put 
finished product on the Tiger Creek loading dock cheaper than Tiger Creek 
can!" Tiger Creek was striving to close the gap. 


The Tiger Creek mill vas organized into functional groups 
responsible for different componeats of the production process--boiler and 
water treatment, pulping, papermaking, finishing and warehousing. The mill 
employed 1600 people, with a manager to hourly worker ratio of 1:5. The 
management hierarchy had four levels: mill manager, superintendent, 
general foreman, machine and crew foreman. (See Attachment A for an 
organization chart.) The top three levels of management worked day shift; 
the crew foremen worked shifts along with their crews. Managers typically 
had engineering backgrounds. The average age of managers in the mill was 
35 years old with average seniori-y of ten years. 


Turnover of management was 5% to 67 per year, slightly higher 
than the corporate average. Adelnan attributed this to the "stresses of a 
changing organization." Recruiting efforts were aimed at attracting 
individuals with the capacity to facilitate organization change in addition 
to their engineering skill. Three factors were used in the evaluation of 
managers in the mill: performance, length of service and responsibility 
level. Particular attention was paid to cost and production results. 
Managers were further evaluated on "skills," e.g., problem solving, 
initiative, communication, ability to handle conflict and technical 
competence. Performance appraisals occurred every six months, and managers 
were ranked on a bell-shaped curve. 
Hourly workers, "operators," employed at the Tiger Creek mill 
belonged to the Industrial Products Workers Union (IPWU). Until four years 
ago the labor-management relationship was antagonistic, but "cautious 
Cooperation" had evolved over the last four years, thanks to the effort led 
by Adelman and his boss, Norman Joiner. Division and mill management were 
being evaluated on their ability to implement change, particularly in work 
systems. | 
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Joiner and Adelman believed that operators needed to take more 
responsibility for problem solving and decision making if the mill was to 
be competitive in the 1980s. Their strategy was to turn the union/manage- 
ment relationship into a "partnership;" their tactic was communication. 
This was the first step on the road to the implementation of a work 
organization based on employee commitment instead of hierarchical control. 
The competition with Cherry Canyon had convinced Tiger Creek's top managers 
that creating a more flexible organization attuned to cost reductions was 
critical. 


Many of APC's senior managers had confirmed from considerable 
experience in new mills that allowing workers at the point of production to 
assume increased responsibility provides a significant scurce of 
competitive advantage. They encouraged skill development, emphasized each 
person's ability to "contribute to the business," and favored more flexible 
and less hierarchical work organizations. Senior executives vere keenly 
interested in the Tiger Creek effort. They could no longer afford to think 
of flexibility, cost consciousness, productivity and Cooperation as 
characteristics of nonunion mills only. 


For the past four years Joiner and mill managers had been meeting 
with union leadership to discuss the competitive situation, share 
confidential business information (e.g., unit costs), and begin a joint 
goal-setting process to develop a common vision of the future. Joiner 
said, 


My philosophy was to share all information with the 
union. We spent 2-3 days a month in meetings. If you share 
information with people they will come to the same conclusions 
you do. 


Continued dialogue led to a new labor-management climate; both sides agreed 
that "change" was a legitimate goal. 


The union accepted the necessity for cost reductions, but it 
exhibited little willingness to make changes or take risks. While the 
union perceived its mission to include the protection of the seniority 
system, some operators were beginning to question this. One experienced 
paper machine operator who had been involved in union activities summarized 
what some believed to be a key problem: 


I'm pro-union, but I have to admit it's not the best 
thing for making changes. The union can protect the weakling 
at the expense of really competent people who should be able 
to move up but they can't because of the seniority system. 


Although union officials did not agree to flexible operator 
roles, they did allow operators to go on "special projects"--a management 
innovation in which operators were invited to work on projects with 
managers and engineers. During special projects operators were relieved 
from their typical responsibilities and the positions of other operators in 
the department were elevated a notch and given a corresponding pay increase 
(approximately 122) to assume the duties of their absent co-worker. For 
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example, if the highest level of operator (level 3) went on special project 
assignment, levels 2 and 1 operators were "promoted," and a person was 
hired from outside the department to fill the level 1 position. When the 
special project ended, the operators returned to their previous positions 
and pay grades, and the "new hire" could bid on other job openings. 


Automation at the Tiger Creek Mill 


Tiger Creek followed the familiar path to computerization with 
large batch processing of payroll and financial data. By the mid-1970s key 
operating factors of the production system were on the computer and these 
were summarized in management reports once a day or week. By the early 
1980s punch cards were being replaced by terminals, and people all over the 
organization were directly entering data. 


The mill was also converting its process control technology. 
Process controls had been pneumatic (an earlier analog technology that used 
variations in air pressure to transmit signals), and process operations 
were decentralized and controlled from panels located near each machine. 
In this decentralized mode, decision making depended upon an operator's 
know-how developed during years of experience. 


In 1978 Tiger Creek began converting from pneumatic to digital 
controls. Digital controls were sensor based and used binary code to 
transmit data from and instructicns to process controis. The control data 
could be linked to a computer, thus creating the opportunity for 
information systems that integrated real time data from the production 
process for the purposes of monitoring and analysis. Process operations in 
the mill were 30% converted to digital by 1983. 


In 1979 the first interactive application of computer technology 
was installed in the mill. With digital controls, data was lifted directly 
from sensing devices in the manufacturing process and displayed on terminal 
screens fcr operators and managers. As a result operators spent more time 
in centralized control rooms that housed computer systems. Operators and 
managers used the technology to monitor and change process variables when 
they deviated from "centerline;" i.e., when variables exceeded the 
&cceptable limits for optimum processing. Many of the centerlines were 
programmed into the control system to form a "closed loop" system (i.e., 
systems that did not require human intervention). 


Changes in process control technology provided an opportunity to 
install systems to collect more detailed, comprehensive, and timely 
information concerning process variables. These systems provided data on 
Production rates, machine operating conditions and product quality, and 
were considered "open-loop" or "passive" because they did not have the 
capability to execute decisions without the involvement of the human user. 


While there was an increasing amount of process, production and 
quality data immediately available, feedback on costs was limited and 
delayed. For example, cost data in the papermaking department were 
obtained on a monthly basis. The calculations needed to determine cost 
impacts were time consuming and complicated, and, because they required 
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management analysis, were only of value in long-range planning. Operating 
decisions were based on available information which was limited to 
Pfoduction rates, machine operating conditions and product quality 
information. Operators were unaware of many of the cost implications of 
their decisions and had no way of confirming the most cost-effective 
alternatives. 


While average costs per run on paper machines tended to be 
consistent, closer analysis of individual runs showed significant cost 
swings (called "wobble") of up to thirty dollars per ton. A reduction in 
the production cost wobble on the paper machines could offer substantial 
savings on the 90 tons produced by one paper machine each day. 


The Selling of the ETS 


New technology offered a potential solution to the need for 
better utilization of cost information. In 1978, while process controls 
were being installed on one of the paper machines, Bob Phillips (staff 
departnent manager) and Harvey DeWitt (division staff engineer) "slipped 
through" an add-on system to monitor energy expenses. Though this system 
was limited, actions on its feedback resulted in cost savings. Phillips 
and DeWitt hoped that these savings would serve as convincing evidence in 
their proposal for a more comprehensive ETS. 


In late 1979 they proposed a project to obtain timely expense 
data to achieve savings on two paper machines. They requested the purchase 
and installation of one general-purpose computer with associated 
communications equipment, three terminals and three printers. The software 
provided instantaneous fiber, chemical and energy usage information for 
operational cost optimization. These three categories constituted 20% of 
the total expense for a ton of paper. 


The rationale for the ETS was set forth in a report written by 
DeWitt and two other process engineers: 


The primary objective of the ETS is to place timely and 
accurate expense information in the hands of the people making 
minute-to-minute process decisions, the operators. By 
increasing the visibility of these ongoing production 
expenses, better decisions will be made, reducing the cost for 
a ton of paper. 


In early 1980 DeWitt requested an appropriation of $700,000. The annual 
savings from the project were estimated at $200,000. The appropriations 
Process began with approval from the papermaking superintendent, and 
continued up four more levels of the hierarchy: mill manager, division 
manager, manufacturing director and vice president of industrial products. а 
The process ended with approval from the Corporate Budget Review Board, а 
group of senior executives that included the president and chairman of the 
board. 
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The appropriation was to receive "astronomical scrutiny." 
Although ETS was an opportunity to involve operators in the basic 
operations of the business, some managers were ambivalent. John Loveman, 
the superintendent in the papermaking department explained: 


It means a subtle power shift. Taking the decision 
making out of some people's hands and giving it to others. 
There were difficulties in getting the appropriation because 
it was new and different in three important ways. The 
technology was going to make accurate information available. 
The system would give full license to operators to manage the 
business on a cost basis. They would have cost data that 
managers never had. And finally, it would be a system that 
did not help the machine. Instead it would be strictly for 
using information from the machines to make better decisions. 


After a one-hour meeting with Phillips and DeWitt, Tiger Creek's 
mill manager, Adelman, was "110% supportive" of the ETS, but it took months 
of dialogue with divisional and corporate managers before management "buy 
in" was secured. Phillips explained a major barrier: 


It's the age of senior management in the division and 
corporate. Most hadn't been exposed to computers, and others 
had a negative experience. So they wanted reams of data 
beyond the normal appropriations process. They were afraid of 
the unknown. They kept saying, "It (ETS) doesn't feel 
good. . . Are you sure?" 


Phillips and DeWitt continued to explain the ETS benefits--"more and better 
analysis, historical analysis trends, comparative analysis, minute-by- 
minute data . . . the big picture." Phillips explained the "selling point" 
of the ETS: 





Papermaking is so complex; it exceeds the operator's 
ability to assimilate and integrate information. Operators 
experience data overflow. They need quality information. 
Because operators couldn't assimilate all the data, and 
because with the ETS we could give quality information to 
operators--that was our selling point for the ETS. 


А concern at the mill level was union reaction to the proposed 
ETS project. Historically, responsibility for costs was a management 
function; many managers believed it was "risky" to give cost data to union 
workers and wondered if they would accept the responsibility. When the ETS 
was explained to union representatives, they felt obligated to live up to 
their agreement that "change" was a legitimate goal. While the union did 
not actively support the ETS, it did not say no. Union leadership 
maintained a passive posture throughout the life of the project. 


The ETS was installed or two of the seven paper machines. Those 
involved in the operation of the -wo machines included nine managers (the 
Superintendent, the general forenan, 2 machine foremen, the process 
engineer and 4 crew foreman), and 24 operators (8 operating crews on the 


two paper machines). There were three levels of operators on each 
crew--machine tender, back tender and third hand. (See Attachment B for 
job descriptions.) The paper machines ran seven days a week, and the 
24-hour work day was divided into three shifts. One crew foreman 
supervised two crews (one per machine) on each shift. Crew foremen and 
operator crews rotated; i.e., on a given day 3 crew foremen and 6 crews 
were on, and 1 crew foreman end 2 crews were off. 


Phillips and DeWitt believed that operator ownership of the 
project would be crucial. To secure their involvement early or, as well as 
to dramatize the uniqueness of the project, Phillips invited two operators, 
Guy Needham and Larry Deutsch, to participate in a special project. 
Phillips had worked with them on another special project, and they had done 
an "outstanding job." Phillips wanted the ETS to be perceived as an 
operators! tool, and in that vein used a tactic that broke tradition. 
Needham and Deutsch, not managers or engineers, accompanied Phillips to 
corporate headquarters to "sell" the ETS project to senior management. 


Funding for the ETS project was approved in late 1980. It had 
taken almost two years to move from the conception to the funding of the 
ETS. 


ETS Implementation and Cost Reductions 





By virtue of their special project assignment, Deutsch and 
Needham were the first operators in the papermaking department to formulate 
and work with the ETS. According to Phillips who had formal responsibility 
for developing the system, he not only wanted these two operators to 
contribute their knowledge, but to accept accountability for its success. 
Phillips explained, 


I wouldn't allow any line managers on the ETS team. ETS 
was an operator tool and they're the ones who need tc be 
involved. І gave accountability to Deutsch and Needham. It 
was their project, and they made the decisions. 


During 1981 Deutsch and Needham received special training in "how to run 
meetings," and were the liaisons between paper machine operators and 
process/software engineers working on the ETS. Опе engineer described the 
operators' contribution: 


The operators helped define cost variables, build the 
data base and design the screens. They contributed things по 
one else even conceived of. They decided what information 
they needed and how to display it. 


By March of 1982, software had been written, hardware was installed, and 
the system "behaved" from an engineering standpoint. Three additional 
months were devoted to training operators and managers to operate the ETS. 
See Attachment C for ETS chronology of events.) 
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With the ETS, operators had increasing responsibility for costs, 
process stability and trcubleshooting because they had immediate data and 
the closest proximity to the process. The high quality of data meant that 
operators could make judgment calls that were once the exclusive domain of 
managers and engineers. Many operators no longer resorted to their 
idiosyncratic determinations of centerlines, as they now had objective data 
on which to base their choices. The "baton pass" of information between 
Shifts became automatic, since the same data base was accessible to each 
Shift. The ETS also created a powerful correlational capability. 
Operators could relate their decisions to the quality of paper coming off 
the machine, and were able to determine the precise factors that had 
contributed to improved quality, or to correct negative trends more 
quickly. 


The ETS was implemented under budget, and in March of 1983 the 
initial results were published. While predicted savings had been $200,000 
during the first year, actual savings were $240,000. This calculation was 
based solely upon "quantifiable savings directly linked to the use of the 
ETS." The actual savings rate inproved the project's rate of return and 
shortened the payback period. The cost wobble had been reduced. Operators 
on the project returned to their previous jobs; Phillips took a new 
position and was replaced by Ernie Gomez as staff department manager. The 
ETS was declared a "success." 


The Cost Savings Plateau 


Gomez wrote a report that documented the four areas of activity 
that had the largest impact on savings. First, greater awareness of 
operating expenses motivated operators to change their behavior. For years 
operators had been told to increase their usage of "broke;" i.e., to walk 
to another area in the department to retrieve broken rolls of paper or 
Scrap fiber and feed them back into the process. "Ме always knew it was 
smart to use broke," one operator said, "but we hardly did it until we 
realized how much savings was involved." The ETS data led operators to 
increase their use of broke, accounting for almost half of the first year 
cost savings. 


Operators also found cheaper methods to accomplish every day 
tasks "as a result of increased cost awareness." They discovered a method 
to substitute low-cost fiber while still maintaining the quality of the 
final product. 


Another area of major cost impact involved the optimization of 
centerlines on key operating variables. The ETS allowed operators to 
Challenge some centerlines and demonstrate how changes would result in 
lower costs. For example, operators discovered a different steam balance 
among the drying rolls that reduced total steam consumption. This change 
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in the pressure centerline resulted in substantial savings. Gomez said: 


Normally centerline changes, especially "sacred" 
centerlines, are strongly resisted by management. In this 
case, operators were able to easily demonstrate that costs 
were reduced significantly with the optimization of this 
process variable. The crew that initiated the testing had 
long believed such a change would result in substantial 
savings, but previously had no confirming data to convince 
others, 


The third area of savings came from better process definition of 
new equipment. Data from the ETS was used to expedite the justification of 
new equipment as well as to specifically define under what conditions it 
could function at reduced.cost. In one case operators discovered that 
steam coils, which had been purchased at considerable expense to save money 
on energy costs, were actually increasing expenses. 


Finally, Gomez discussed the operators' enhanced ability to solve 
problems using the ETS data. Operators were able to use abrupt swings in 
cost data to identify instrumentation out of calibration that could have 
resulted in more severe problems. Cost data were also used to schedule 
downtime and other aspects of machine operations and on manv occasions 
these decisions generated impressive savings. 


Cost savings from the ETS had surpassed everyone's expectations, 
however, the most significant gains were made during the first eight months 
and reached a plateau after one year--"not a flat curve, but only small 
inroads now." There was a decrease in the number of dramatic new insights, 
and the system was being used for more routine monitoring. There were 
varied opinions about the plateau. Phillips believed that since managers 
remained formally accountable for costs, it had been difficult for 
operators to sustain a feeling of ownership of cost-related problems or for 
managers to encourage them in that ownership. Loveman seemed to accept the 
plateau as a natural development and talked about using the system to 
enhance paper machine stability and equipment reliability: 


The glory is gone. Now it's more a question of 
monitoring costs than of big discoveries. We are looking at a 
smaller band width but still finding important adjustments 
that can be made. 


But DeWitt strongly disagreed. He believed that only 30% of the system's 
potential had been exploited: 


In order to get the other 70% we would need a positive 
and active program in management or the union. They would 
have to really support the operators using the ETS. 


Adelman wondered--had a real ceiling been reached on the degree 
of possible cost savings? Or were there other explanations for the 
dwindling insights from the ETS? He learned that only two months before 
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Gomez's report, David Oswegan, a young process engineer, issued an Expense 
Tracking Problem List. (See Attachment D.) Oswegan outlined four sets of 
concerns--"barriers that are keeping the department from utilizing the ETS 
to its fullest potential." These included: (1) data problems, (2) outages 
in user skills, (3) user/computer interface problems, and (4) 
implementation problems. 


А lack of in-depth operator understanding of the new system was 
evident in each of the problem categories. However, the problem list did 
not identify precisely what kinds of skills were needed or what it would 
take to develop them. The relative superficiality of operator 
understanding seemed to haunt the ETS project.  Adelman decided to see how 
much of the difficulty could be traced back to the training process. 


Training for the ETS 


Deutsch and Needham were responsible for operator education. 
Needham wrote an ETS operator user manual, and both operators trained their 
peers. (Managers were trained one-on-one by an engineer.) Two levels of 
training чете planned; level 1 was directed at reducing "computer phobia" 


and teaching concrete skills, e.g., terminal operations.  Needham described 
the training: 


I trained them in groups on the terminal. We went 
through each page of the system, and I had them go through 
frames to build graphs of costs. 


The second level of operator training was to focus on the 
interrelationships among process variables and costs. Deutsch explained: 


It is important to understand the interrelationships 
between different parts of the process. If you do sonething 
to one part of the equipment you can see the cost effects in 
another part of the equipment. You may think you are doing a 
great job saving money if ycu're just looking at one piece of 
the process and not realizing that it is costing you more 
money on another piece. So you really have to understand 
these relationships, these interdependencies. You have to 
work with them experimentally to see what affects what, under 
what conditions and how. This computer won't lie. You look 
at it and you instantly know if you've done the right thing. 
People have to be taught to understand the dynamics between 
different parts of the process. 


Deutsch explained the approach he intended to use in the second level of 
operator training: 


The experimental approach to training was my own idea of 
how to train people. We're always running experiments on the 
machines, and my intent was to show what a resource this 
system (ETS) was. I would have them make changes in the paper 
machines and then come and see what it did to the ETS. 
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A necessary condition of Deutsch's approach was a risk-free 
learning environment. 


I wanted them to understand the ETS so I told them, “What 
you do with it won't affect the operation of the paper machine 
+ + . so it's okay to screw up, you won't shut anything down." 


Deutsch found he “loved" training people, and he knew he was good at it. 


I knew how to teach them because 1 knew the kinds of 
things they cared about. I knew what kinds of problems they 
had. I knew what kinds of things they would want to know to 
help them solve those problems. I knew how it would make 
sense to them. 


Needham and Deutsch also discovered their "students" learned in 
different ways and at different rates. One process engineer close to the 
project estimated 30% of the operators had been relatively indifferent. He 
believed that some of these were capable of learning, but were simply not 
interested. But for the others, mastering the skills required to utilize 
the system would be difficult. He estimated that another 50% learned more 
slowly, but were capable of becoming proficient if properly trained and 
motivated. The remaining 20% developed an in-depth proficiency very 
rapidly. The operators who were most effective were those willing to 
experiment. One said, 


Only 10% of us (operators) really know what to do to 
reduce costs. We have guts, we aren't afraid to try 
something. We take risks and change steam pressure to see if 
we can cut down total steam used. 


According to Phillips: 


The operators who understand the system use it all the 
time. When the ETS was down for 45 minutes they believed they 
couldn't go on without it. 


Ап operator who was proficient in using the ETS described his 
feelings to Adelman: 


Before computers we didn't have to think as much, just 
react. You were involved with the process, you knew what to 
do and you just reacted. But now you see the effects (the 
costs) of your reactions and it gives you something to think 
about. You feel more in control now. 


Many operators realized they needed new skills to feel "in control." 


Before technologies like the ETS, papermaking was more intuitive--". . .an 
instinctive thing like driving a car." Now papermaking was becoming more 
"scientific." One operator explained: 


Now you just don't walk out on the floor and tweak a 
valve; decisions to do things are based on facts. You need to 
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experiment with things, look at the data, figure out trends-- 
and then you can decide what to do and tell the computer. 


Another operator described his "scientific" approach: "Now I analyze data 
to prove or disprove theories." 


Level 1 training was accomplished, but in spite of Deutsch's 
enthusiasm level 2 training was abandoned when his special project 
assignment ended. His explanation: 


The managers came in and started taking over. . . They 
would come in and change the ETS and not tell us what they had 
done, so we couldn't use it . . . They discouraged us from 


exploring more aspects of the data to try new things. The’ 
managers were all over us, formalizing things right away, 
giving us rules, telling us how we had to use it, second 
guessing us, wanting to get their names on every report. 


As a result of the limited training, operators were left to their own 
devices when it came to figuring out how to use the system more creatively. 
The qualifications procedures tested only superficial skills. As Phillips 
described it: 


Qualification testing wasn't truly skills based; it 
didn't deal with how to use the information, only how to get 
information out of the system. Its focus was on key strokes 
and reading displays on the screen. We didn't ever take 
Skills training to the point of telling them how to use the 
system to impact the business. 


Adelman discovered that the operators who had the least training 
on the ETS did not utilize the system as much as other operators. Several 
spoke of their fear of making a mistake, being embarrassed, not 
understanding what it was all about, Yet despite training problems, some 
operators made a significant effort to learn about the System and to use it 
in an imaginative and productive way. Usually one operator on each crew 
was the primary user of the ETS, and the organizational level of the 
primary user varied. Because the ETS meant that the same data was 
theoretically available to any crew member, occasionally some resentment 
was felt. А machine tender said: 


А younger person having more data than the senior person 
was unheard of! We (machine tenders) had to spend twenty 
years to get that data from our experience. 


Sources of Operator Motivation 





Adelman wondered what had motivated these workers to make such a 
contribution to the business. He found that many operators believed that 
they had long known how to improve the operation but no one in management 
would listen to them. The ETS had provided them with a means to translate 
their hands-on knovledge into "hard data." 
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The ETS is a vehicle for us to talk to our managers. 
Managers only believe quantitative data. If our managers read 
the printout and it says that snow is black, they will believe 
it. All along we have known the best way to run this process, 
but we couldn't prove it to them. Now we have a common ground 
for talking to them. 


Operators discussed their experiences with the ETS and described 
their motivations to Adelman: 


When I started my career I chose not to be a manager. I 
chose to be а blue collar worker. 1 chose not to go to 
college. 1 did not come here to make decisions for the 
company. Т did not come here to run the business. Money is 
not really an issue. The incentive for me with the ETS was 
that I knew it was going to be made part of my job. I didn't 
want to fumble. I like to know what the hell I am doing. . . 
I want to be competent at my job. 


жо ж 


If І am going to do something I want it to matter. І 
don't want to ride in a plane, I want to fly it. I don't want 
to do things that don't matter a shit. I don't want to just 
take orders, I want to do things. 


жож ж 


Maybe the day will come when I am faced with a computer 
replacing me. Т should learn as much as I can to make myself 
valuable. When the old world falls apart I'll be one of the 
ones who can be salvaged. 


* kk 


We have a bigger stake in making this place run than 
managers have. They are college boys and can get jobs other 
places. We are not going anywhere. 


* kk 


We feel the managers are the hired help around here, and 
we are the permanent people. This is our mill. We have been 
here for anywhere from 10 to 35 years, and watch the managers 
come and go. We know that the company will send production to 
wherever it is cheapest. If we can't be competitive, we are 
going to lose jobs. 


The View from the Control Room 





To his surprise, Adelman found that operators who used the ETS 
proficiently believed that their ability to contribute had been curtailed 
by their managers. When asked what accounted for the plateau in cost 
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savings, the operators were in unanimous agreement. At first managers had 
felt "threatened" and had "resisted" the operators' full utilization of the 
ETS. Вис by the end of 1982, seven months after the ETS was installed, 
operators believed that managers had tried to "steal the thunder" from 
their ETS discoveries. Faced with this, operators began to withdraw their 
care and concern. Опе operator said: 


Everything was great until management took it over. It 
was our system and they got their paws on it. We said fine. 
You want it? It's yours. You do it. That is when we washed 
our hands of it. 


Another operator expressed his frustration to Adelman: 


We were committed to this project blood and guts. But 
managers just want their glory. Why should we support them? 
They've really discouraged us from participating or 
experimenting. 


Other operators complained that management hed used the ETS data 
to identify centerlines and then require the operators to hold to those 
parameters. Many operators believed the abrupt turn to a rigid centerline 
program vas evidence of managerial resentment of the ETS. They questioned 
how managers could be committed to the principle of the ETS as an operator 
tool if they were going to use the data to immediately impose centerlines. 
As a result they found that: 


It was no longer possible to play around with the thing, 
to experiment. But that is how you have to use the system if 
you are going to get at its potential. 


Some operators designed their experiments to be conducted on the 
graveyard shift--10:00 p.m. to 6:00 a.m. This way they were free to "play 
and learn" without management pressure. They could later present the 
results of their experiments to managers on the day shift, and would be 
well equipped with the documentation to back up their arguments. 


Operators perceived managers trying tc make the system their 
"plaything," to take credit for the savings achievements, and to use it to 
track individual performance. 


Managers want to give us responsibility but as soon as we 
hit on something that is really good they jerk it back and 
start writing reports about how well they have done. 


kk 


The ETS has become a vehicle for management to check up 
onus. They can pick up what changes on a minute-by-ninute 
basis. A report was issued a couple of months ago. ТЕ 
emphasized being able to track what the operators do. Ме 
decided to call the system the electronic tattletale. As long 
as things are going well, they don't care about tracking 
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performance. But if it isn't running well they start digging 
around in the data looking for someone to blame. 


Finally, before the ETS savings report was officially released in 
March 1983, operators noticed what they believed was a sudden escalation in 
the degree of bureaucracy that surrounded the ETS. They received sheaves 
of memos from their crew and general foremen. Though many of the memos had 
nothing to do with the ETS, they characterized the tone in which they were 
written--"petty . . . arrogant . . . hot air . . . three pages to say 
nothing." Another event outside the unit had contributed to the 
perceptions of stifling bureaucracy. Several operators on special project 
assignment (not on the ETS project) had abused the position. Management 
had identified them as "late for work . . . not working very hard... 
goofing off." As a result, managers in the papermaking department wrote a 
memorandum stating new rules for special projects. These outlined when and 
where to report to work, areas of the mill that were off limits, when to 
take lunch breaks, whom to report to, whom to notify when they leave their 
work area, etc. The memorandum was signed "Crew Foremen Group." The paper 
machine operators were furious, as they believed the managers were afraid 
to sign their names to the memo. 


Operators believed that managers in the department had never 
really bought the concept of the ETS, but had "jumped on the bandwagon" 
when the project appeared successful and began to win a great deal of 
senior management attention. 


Managers were not really involved in the decision to 
develop and fund the ETS. It kind of sailed in the window 
like a paper airplane. But when it looked like a winner, they 
were all here picking and grinning. When anything goes wrong 
they look for scapegoats, and when something works, they take 
credit for it. 


Indeed the ETS had received special attention. Division management had 
-written notes on the ETS savings reports--"Some excellent problem solving 
through teamwork! Congratulations! It's great to see these hard won 
dollars roll in!" The operators pointed to the report where the 
individuals responsible for the savings were listed. All but one of the 
names were those of managers. An operator explained this behavior: 


All that managers care about is exposure. They want to 
do things so that other people up in the hierarchy will see 
what they are doing, will know that they are doing "good 
work." For managers, exposure is their bread and butter. 
Once they found out that the ETS was going to be really looked 
at by corporate management, they started to latch on and 
wouldn't let it go. They are looking for the glory from the 
system. They elbowed the operators out of the way and stole 
their thunder. 


Operators believed that some managers were mortally afraid of 
being seen as expendable. 
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Think about it. We have rooms full of managers during 
the day. They think that they are necessary to running the 
mill. At 5:00 most of them go home. Вис the papermakers run 
the mill all night long and production is always better оп the 
weekends when there are few managers here. They do not really 
have the power they would like to have because they do not 
have the experience we have. 


The managers have a bigger job security problem than the 
operators. We have a union, they don't. This company is 
changing its philosophy. It's a big fear, so they have to ask 
themselves, what am I contributing? And they have to be able 
to show something, so they take over what we do on the ETS. 


In their view, managers were paralyzed by the precariousness of their jobs, 
and the threat of being discovered as expendable. 


Many of the operators saw an explicit connection between the 
information systems that were available to them, and the growing confusion 
as to the purpose and function of the middle manager. One operator 
summarized the problem: 


With this new technology it's easier for operators to 
take on a managerial role because we have more data. There is 
data every few seconds on everything that's going on. Plus, 
managers don't have to be standing guard over you to find out 
what is happening. They can come back in ten days and with 
the computer they can see everything that happened. This 
eliminates the middle man. t is like going right to the farm 
to buy your eggs. 


The View from the Office 


As Adelman continued his data gathering among managers involved 
with the ETS, he found the same events interpreted differently. Managers 
were well aware that "cost responsibility still resided high in the 
management organization." They continued to be formally accountable for 
and evaluated on costs. This accountability made them sensitive to 
division and corporate management's interest in the ETS. It had become a 
symbol of Tiger Creek's ability to adapt to its new competitive pressures. 
Loveman said: 


The ETS was the first savings project for passive 
information utilized by operators. Division management was 
out on a limb, and they had high expectations. Their message 
to us was--"it will not fail!" The ETS became a symbol of 
success or failure in looking at our mill, at our ability to 
adapt. We made a presentation to division senior management 
and they said--"Make it successful or else." 
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Since the funding appropriation, division management sent frequent notes 
asking, "How's the ETS coming?" There had been several visits by managers 
from other divisions to learn about the ETS. 


Some managers conceded that the new emphasis on centerlines 
contradicted the goals of flexibility and decreased opportunities for 
operators to influence the business. One manager close to the operation 
described the centerline program as a "knee-jerk reaction of crew and 
general foremen to get the operators to behave the way they want them to 
behave." But other managers maintained that their concerns were 
legitimate. They sincerely doubted the operators' ability to handle more 
responsibility and feared giving cost information to a union work force; it 
implied a level of cooperation and trust that they associated with nonunion 
organizations. Furthermore, giving the operators free rein to influence 
cost decisions might mean that the mill would lose money--losses for which 
managers would ultimately be held accountable. Loveman summarized: 


Managers are fearful of taking the risk to let operators 
have a greater impact. All managerial decisions should be 
based on data and facts. Everything must be justified by 
tangible facts and/or money. . . I will admit that under these 
conditions it is hard to get the leeway for experimentation to 
generate data that might persuade us to do things differently. 


The interest in establishing more rigid centerlines was also 
fueled by the general foreman's observations of the behavior and attitude 
of some operators who did not want to use the ETS. The older operators 
were seen as "resisting data-based reasoning." 


The old-timers are machine tenders with a macho inage; 
they know best and shouldn't be questioned. They don't want 
to use it (the ETS) to prove things because that would give 
more importance to the data base than to their experience. 
They're older and feel they know how to run the business 
better. 


Loveman claimed that the amount of discretion given to operators 
to use the ETS depended on the results they had achieved. Those who had 
demonstrated success were given more discretion than those whose results 
were mediocre. А machine foreman explained the centerline program: 


We want to tighten up on how we run the operation and 
that seems in conflict with the goals of the ETS. The 
thinking is that machines have a place where they run the 
best. People in each shift make a lot of changes based on 
where they think the machine runs best. Ме are trying to get 
away from that. Оп the other hand we are saying go use 
information and make changes. But we make it necessary for 
them to document change. 


In the old environment managers had to debrief operators to 
document important cost-related data and communicate any changes to other 
shifts. The ETS now provided a more objective data base. It was easier to 
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share information across shifts than when conclusions had to be drawn from 
"old-timers'" experience. Operator reluctance to document and share 
information now stemmed from fear of "leaving a traii." 


Loveman was adamant about the importance of documentation if 
there were to be changes in centerlines. He made that clear when he spoke 
with Adelman: 


I expect to see formal, written documentation by anyone 
who makes a process change. The printout from the ETS must be 
attached to the documentation. 


Phillips summarized the dilemma as he saw it: 


А vacuum is created ir this process. When managers 
impose centerlines of great detail, operators lose discretion. 
This means that managers have to step in to do analysis. 
Managers don't feel that operators are mature enough to have 
such discretion. Operators pull away because they feel they 
don't have enough discretion, 


But had managers really "taken over" the system? Were the 
operators' complaints justified? Phillips offered another interpretation: 


Maybe we did too good a job of selling the ETS to 
operators as something that would be exclusively their tool. 
It is just possible that any input or thought about the ETS by 
management would have been seen by operators as interference. 


The ETS usage varied by individuals and managerial level. 
Typically process engineers and crew foremen were 23-24 years old and came 
to the plant "right out of school." The process engineer's primary 
responsibility was paper machine quality tracking. The process engineer 
pointed out quality deviations to the machine foremen. Oswegan said: 


We (process engineers) are the ones who have the time for 
brainstorming. We don't get paid for making the changes, we 
get paid for coming up with ideas on how to improve the 
papermaking process. 


Oswegan became an active user of ETS when operators “lost interest." 
Phillips explained: 


ETS was dead in the water after special project rules 
changed. Oswegan picked it up, dusted it off and said, "Hey, 
let's use it." He assumed the ETS advocacy role that Needham 
and Deutsch used to have. He used ETS and worked with 
operators to get them using it again. 


Crew foremen were responsible for scheduling, training, crew 
development and day-to-day problen solving. Phillips said: 
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Crew foremen are there for two years; operators have been 
there for twenty. Usually operators ignored crew 
foremen--before and after the ETS. 


Two of the four crew foremen avoided the ETS. They "feared it . . . didn't 
understand it . . . wanted to see if it was a fad." Another crew foreman 
used it without operator assistance or involvement. Only one crew foreman, 
а former process engineer, worked with his crew to get the ETS information. 
He found that he relied on operator input and often deferred to operator 

suggestions. Не said: 


I had fun digging into the system myself. It was ап 
opportunity to work with operators in a nonthreatening, 
nonconventional role. 


This crew foreman was pleased that operators could use the ETS to 


help solve day-to-day problems, but this also posed problems for him. He 
said: 


They did a wonderful job of training operators and 
elevating their technical competence. And they did an equally 
poor job of training us! 


Many crew foremen were frustrated because without more knowledge of the ETS 
they were "less able to communicate with operators." They believed the 
lack of training would eventually hinder their professional development. 


Machine foremen (promoted from crew foremen) were responsible for 
day-to-day machine operations (production and costs), and for integrating 


electrical, instrument, mechanical and operating activities. А crew 
foreman said, "If you want to do anything to the machine that day, you have 
to go to the machine foreman." Phillips talked about the machine foremen's 


response to the ETS: 


Even though they are accountable for all hard number data 
on the machines, they didn't jump on ETS. They didn't feel 
responsible for picking it up and running with it. They 
weren't trained on it, and they didn't use it. It was only 
after ETS had some success that they began to use the daily 
reports to help set machine goals. 


Like the machine foremen, the general foreman did not use the 
ETS. However, he was forced to recognize its value because operators 
brought recommendations to him based on the ETS data. It was typical for 
operators to bypass the crew foreman and go directly to the general foreman 
because he had decision making authority on issues concerning longer term 
(6 months) planning--budgets, forecasts, troubleshooting and machine 
improvements. 


The superintendent, Loveman, used the ETS data more than the 
general foreman. Phillips explained: 
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He'd ask operators to call up the data when he wanted to 
look at trends. He used the language of the data to 
communicate with and motivate operators. 


speech to APC executives, Loveman described the changes in his role 
were a direct result of the ETS: 


Now when I give daily tours I comment on costs in 
addition to production and safety. And I spend more time 
providing coaching and feedback to operators. І coach 
managers on skills--like how to influence, not control, 
operators. Т talk to them about the expanding role of the 
operators. This coaching increased from about 10% of my time 
before the ETS to 30% of my time after the ETS. 


Others saw the potential for role change as even more dramatic 


and less well understood. The general foreman said: 


We are all struggling for our turf. The technology will 
mean change in our social systems, but so far this social 
change in management is not orchestrated. 


А crew foreman gave an example of how the technology poses a 


challenge to the managers! traditional role: 


with 


Traditionally managers bring discipline to their 
organizations around centerlines, documentation, sharing 
information. Computers mean that that can be done without a 
manager. If we combine the computer with comments from 
operators, most of these things can be accomplished. 


In considering the entire experience with the ETS, one operator 
seventeen years in the company told Adelman: 


We are like reeds in the wind, and the extent to which we 
can do anything is determined by what kinds of pressures the 
managers exert. 


DeWitt thought about the ETS experience and came to a similar conclusion: 


The company got less than what the operators were willing 
to give. . . We knew we needed the operators’ buy-in and 
feeling of ownership. Our plans covered that vell. But we 
really didn't think broadly enough. We didn't deal with the 
Social change issues. We were so fixed on how we could save 
money. 


Adelman's Reflection 


the 


Adelman had spent two weeks talking to people in the mill about 
ETS. He recognized the conflict between the two management 


philosophies. One group wanted to provide the most sophisticated data 
possible to operators in order that those closest to the process have the 
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data for making decisions that furthered the business. The second group 
wanted management to use the data to establish and maintain optimum 
centerlines. 


Adelman wondered whether operators or managers should receive and 
act on cost information? Which strategy would contribute the most 
significant long-range savings from the utilization of the ETS?  Adelman 
Sat back in his chair and thought: 


The people side is alvays the last thing that gets 
considered. It's the thing I know the least about. І can't 
really say what kind of people system I need to complement 
this new technology. 


He knew that in one week he would be expected to have some answers for the 
VIPs who were coming to tour the mill. However, he realized that the 
presentation to the VIPs was only an immediate problem. The real challenge 
would be to tackle the broader organizational issues inherent in new 
information and control technologies. What organizational structure, 
roles, functions and skills would be appropriate in the conception of a new 
manufacturing organization, an organization in which advanced information 
and process control technologies vould be even more prevalent. With plans 
being made to reapply the ETS concept on dozens of paper machines across 
the corporation, Adelman decided to use this presentation as a vehicle to 
call the VIPs' attention to the long-range issues. 
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Attachment А: Tiger Creek Organization Chart 
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A crew consists of one Machine Tender, one Back Tender, and one Third Hand. 
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Attachment B: Paper Machine Crew Composition Job Descriptions 





Machine Tender: This is the highest position in the operator 
hierarchy--the nonmanagement boss of the paper machine. Focus is on the 
center of the machine. Responsible for consistent formulation of paper 
(particularly moisture criterion), and for overall machine operation. 
Tasks include conducting laboratory tests, assuring that the machine is 
"behaving" and trouble-shooting. Spends the most time in a centralized 
control room. 


Back Tender: Operate front-end of machine--furnish blending and 
sheet formation. (This part of the process is electrically controlled, and 
sensors extract the data.) Responsibilities include conducting laboratory 
tests and handling machine transfers; "lots of leg work." 


Third Hand: Entry level position; "does whatever he's told... 
dirty work . . . the go-for." Focus on end of machine where paper is 
rolled. Responsible for conducting quality tests of paper and 
communicating results to machine tender. Spends more time directly 
interfacing with the process than do the other two levels of operators. 
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The Expense Tracking System Chronology of Events 





1978 


1979 


1980 


1981 


1982 
(March) 


1982 
(November, 
December) 


1983 
(January, 
February) 


1983 
(March) 


1983 
(September) 


A system for monitoring energy costs is installed. DeWitt 
and Phillips develop the idea of a real-time expense 
tracking for operators. 

DeWitt and Phillips begin discussions of a "Production 
Expense Monitor." They begin documentation of cost factors 
for paper machines and involve other managers to help 
develop the сопсер:. 


Six months of marketing "sells" the idea to Oak Woods 
Division managers. 


Presentation to ccrporate vice president wins high level 
support. 


Needham and Deutsch appointed to special projects. 
ETS design and special projects operator training. 


ETS is installed. Debugging and training continue. 


Managers begin using ETS. 


Increase in "bureaucracy" around ETS; new special project 
tules. 


One-year savings report is issued. ETS is declared a 
success. 


Adelman prepares for VIP tour. 
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Attachment D 


INTERDEPARTMENTAL CORRESPONDENCE 


FROM: D. Oswegan, R. Samson, E. Gomez DATE: January 31, 1983 
TO: Distribution 


SUBJECT: Expense Tracking Problem List 


The following concerns have been identified as barriers that are 
keeping papermaking from utilizing the Expense Tracking System (ETS) to its 
fullest potential: 


A. Data problems 

B. Outages in user skills 

C. User/computer interface problems 
D. Implementation problems 


Each concern area has specific elements for which a cause and solution is 
outlined in this report. 
Data Problems 


1. Actual consistency deviates from instrument consistency readings 
causing furnish costs to be inaccurate. 


Cause: Unsure. Consistency deviations could be caused by design 
fault of the controller, foreign objects in the furnish 
Steam knocking the measuring devices out of calibration, or 
improper method of calibration. 

Solution: Interim solution is to check the consistency controller 
calibration on all stock flows once per two-weeks while 
instrument problem solving occurs. Long term frequency of 
checks will be developed as needed. 


2. Averaged information when the machine is down is not useful to users. 


Cause: Software is set up so that costs go to zero when machine is 
down. 


Solution: То be determined by Project Team. 
3. Some electrical elements show KW to increase when Amps decrease. 
Cause: Unsure. Could be field instrument problem. 


Solution: Will research to determine cause. 
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People are unsure of what to do when they suspect ETS has inaccurate 
data. 


Cause: (A) Inadequate understanding of how ETS calculates its key 
variables. Solution will be discussed in 
qualification section. 


(B) There is no system set up to gather input, track 
progress and publish results of "bad data" problems. 


Solution: LHD will be responsible for working with KL to resolve any 
"bad data" items due to lingering software problems. Each 
P.E. is responsible for gathering the information for their 
machine. 


(C) Operators unclear of procedures for when they notice 
an ETS problem. 


Solution: Publish "boiled down" version of maintenance procedures for 
operators. Include this in the supplemental training guide 
and qualifications. 


Outages in User Skills 


People do not have sufficient user skills to be able to incorporate 
the ETS into their daily jobs. 


Causes: (A) Performance-based qualifications have not been 
completed by operators and managers. 


Solution: Agree on qualification format and execution plan (2/2) 
Crew foremen qualified (2/11) 
All persons qualified (2/25) 


(В) Additional training material needs to be made 
available to adequately train people before 
qualifications. 


Solution: Publish a supplementary training manual that includes 
specific section addressing each element of the performance 
based qualification. 


(C) People don't understand how ETS calculates most of its 
key variables. 


Solution: Include in the training manual a section showing how all 
the key variables for the ETS are calculated. 
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User/Computer Interface Problems 


The location of the ETS makes it difficult to see the screen while 
using the keyboard. 


Cause: 


Solution: 


Inadequate placement of the ETS in the control rooms. 


One engineer and one operator resolve vsing PSU money. 


Trending variables is difficult. 


Causes: 


Solution: 


(A) Outages in user skills. Solution discussed in 
qualifications section. 


(B) PV numbers are not easily obtained. 


Publish a listing of commonly used variables and their 
PV numbers, and make available near the ETS. 


Creating graphs takes time. 


Solutions: 


(1) Designate 3 units to be for permanent graphs and build 
commonly used trend plots into them. Communicate 
expectations. 


(2) Set limits for graphs to be equal to high-high and 
low-low limits of alarming. 


Implementation Problems 


Cost reconciling does not occur in an effective manner. 


Causes: 


Solution: 


Solution: 


(A) Intent has not been clearly defined and communicated. 
Procedures need to be agreed upon. 


Develop an effective system to reconcile cost on a 
shift-by-shift basis in order to capture learnings due to 
cost swings. 


(B) Shift summaries don't print out at a convenient time 
and don't include targets and ranges. 


Match the needs of a cost reconciling system with the 
software capabilities of the report-writing system. 


Alarm system is not being used. 


Cause: 


Solution: 


High and low ranges have not been determined for most 
variables. Procedures on how to use the alarms are not 
fully established. 


Have an ETS operator determine ranges, etc. in the values 
and rollout the use of alarms. 
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Savings documentation occurs infrequently. 


Causes: (А) 


Operators don't have a clear understanding of the 
intent or procedures for documenting any tests. 


Solution: Include a section in the supplemental training guide that 
explains the intent and procedures for docunentation of any 
testing that includes the use of the ETS. Include in the 
qualification. 


(8) 


Solutions: 1. 


Low visibility cf results due to the Е75. 
Include shift costs in Crew Foreman Log. 

P.E. review testing results in biweekly letter. 
Review previous day costs in morning meetings. 
Track $/DAY in Machine Goals Review. 


Publish project $ progress. 
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А BREAKTHROUG 
IN AUTOMATING 
THE ASSEMBLY LINE 
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Allen-Bradley, a Milwaukee manufacturer of industrial controls, can run a computerized fact: 
full tilt while turning out different versions of a product, even in lots of a single unit. Neit 


General Motors nor the Japanese have managed to do that yet. 


T IS 7:30 AM. on the eighth floor of an 
80-vear-old Allen-Bradley Inc. building 
on Milwaukee's South Side. Two-and-a- 
half hours ago, an IBM mainframe com- 
puter at the company's nearby headquarters 
relayed yesterday's orders to a master 
icheduling computer. Now, at the scheduling 
computer’s command. what may be the 
world's most advanced assembly line comes 
to Ше with pneumatic sighs and birdlike 
whistles. Lights flash. Without human inter- 
vention. plastic casings the size of pocket 
transistor radios start marching through 26 
complex automated assembly stations. 

Bar code labels. computer-printed on the 
spot and pasted on each plastic casing by a 
mechanical arm, tell each station which of 
nearly 200 different parts to install in what 
combination. As the casings move along a 
conveyor belt, tiny mechanical fingers insert 
springs, another mechanical arm places cov- 
ers over the casings, and automatic screw- 
drivers tighten the screws. At the end of the 
line a laser printer zaps detailed product in- 
formation onto the side of each finished plas- 
ticbox. The boxes are thea packaged, sorted 
into customer orders, and shunted into 
chutes ready for shipment—all automatical- 
ly. The four technicians who stand by to un- 
dog jams are rarely needed.’ Elapsed time 
per box irom start to finish: 45 minutes. 

Allen-Bradley's specialty is industrial con- 
trols. The 600 units produced each hour on 
the automated assembly line are contactors 
and relays that-serve as electromechanical 
Starters and controllers for industrial electric 
motors. With this futuristic assembly Ene. 
RESEARCH Associate Alicia НШ Moore 
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which started up in April 1985, Allen-Bradley 
achieved a milestone in the development of 
computer-integrated manufacturing, CIM for 
short the ability to make different versions 
of а product at mass-production speeds in 
lots as small as a single unit. 

Other companies can suit а customer’s 
specialized needs on their assembly lines— 
Deere & Co. can tailor-make tractors, and 
General Motors can turn out automobiles 
with different engines and stereo equipment. 
But they cannot do it automatically without 
slowing down or stopping. No one else has 
achieved what John С. Rothwell, manager of 
the Allen-Bradley line, calls “the dream of 
the Japanese”—which is "to make goods 
flow like water through the line.” To be sure, 
contactors and relays are not 25 complex 25 
Cars and farm machinery, but Allen-Bradley's 
remarkable assembly Ene points the way to- 
ward making more complicated products 
rapidly in lots of one. 

Allen-Bradley is using its contactor Ene as 
a showcase for other products, particularly 
its so-called blue-collar computers that run 
machines on factory floors. Visitors, more 
than 2,000 so far, have streamed in to see the 
line and come away impressed. Allied Auto- 
motive, a Southfield, Michigan, division of 
Allied Signal, held four seminars for execu- 
tives in Milwaukee lest winter so they could 
see the Allen-Bradley Ene. “Our products 
are very different, but their concepts can be 
applied to almost any assembly operation," 
says George R. Seeger, director of technol- 
ogy planning at Allied Automotive. Says 
Charles Montpas, engineering supervisor of 
GM's AC Spark Plug division, “What they 


W by Gene Bylin 


have is what we'd like to have in place.” 
Thanks to its automated line, Allen-Brad- 
ley has been able to come late to a highly 
competitive world market and establish itself 
as a leader. The company, which Rockwell 
International acquired last year for $1.6 bil- 
Hon in cash, had historically concentrated on 
the big U.S. market for industrial controls. 
Contactors and relays account for about 10% 
of Allen-Bradley's annual sales of $1.2 billion. 
But they are a crucial part of the other elec- 
trical equipment that Allen-Bradley selis. 
Recent competition from Europe and Ja- 
pan has changed the contactor ‘and relay 
business. Ás the infiux of industrial machin- 
ery from abroad intensified, so did the need 
for European contactors and relays. The соп- 
tactors a23 relays in European and Japanese 
machines are generally one-third the size— 
and one-third the price—of those used in the 
US. The European-style’ devices, which 
meet standards set by the International Elec- 
trotechnical Commission (IEC), still make up 
а small market in the U.S., perhaps $100 mil- 
lion a year. The market elsewhere, however, 
amounts to about $700 million a year, and the 
ТЕС contactors and relays are fast becoming 
the world standard. Allen-Bradley made only 
the 0.5. variety. The company faced г 
choice: either protect its core electric motor 
control busmess by making IEC contactors 
and relays or miss out on a growing market 
At first the company looked into offshore 
manufacturing; joint ventures, and making 
the IEC devices under Hcense. Executive: 
and engineers scoured the world to lean 
how such competitors as Telemecanique i 
France. Klóckner-Moeller in West Germany 
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and Mitsubishi in Japan made contactors and 
relays. Allen-Bradley decided against using 
cheap offshore labor because it discovered 
that supposedly low-cost manufacturing op- 
erations can be deceptive. An Allen-Bradley 
executive says that one Mexican plant pays 
assembly line workers only $1 an hour. How- 
ever. because lack of automation means hir- 
ing many supporting workers such as ware- 
housemen. total labor costs per assembly 
Ene worker mm as high as $13 an hour—only 
$3 less than the rate. including benefits. of 
workers in Milwaukee. 


XECUTIVES FINALLY decided to in- 

vest S15 million in a new computer-in- 

tegrated manufacturing line that they 

hoped would make IEC units at the 
lowest possible cost. Allen-Bradley says it 
could not empioy traditional short-term re- 
rurn-on-investment calculations to justify the 
strategy because the company believed it 
was making a critical long-term decision. “If 
you're not going to be among the survivors.” 
says Larry Yost. a vice president who led the 
automation effort, “ROI doesn't mean а 
damn." The financial calculation the compa- 
ny eventually used was return on assets, 
which it figured at 75% over the first eight 
years. 

A team of nearly 30 engineers, techni- 
Gans, accountants, and other specialists 
tackled the factory-of-the-future project. 
Even as the contactor and relay housings 
were being redesigned for ease of automated 
manufacture. engineers and technicians 
raced against a self-imposed deadline to de- 
velop the entire manufacturing process. in- 
duding the assembly machines. Allen-Brad- 
ley wound up building 60% of the machinery 
itself. The rest came from outside suppliers. 

The decision to make contactors and ге- 
lays in lots of one if a customer so desired 
“k was а mind blower,” says Yost. “Nobody 
had ever done it before.” The key was find- 
ing a way to identify the products being as- 
sembled so the line would not have to be 
sapped to make a different version. The Jap- 
anese kanban (just in time) technique uses 
senal numbers and special dummy objects to 
identify the start of a new batch. But that ap- 
proach does not permit making lots of one at 
mass-production speeds. 

The breakthrough came when engineers 
hit on using different bar codes to identify 
the various contactors and relays. Bar codes 
had been used in manufacturing to track 
parts in inventory. the way goods are moni- 
tored in supermarkets. In the-Ailen-Bradley 
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arrangement. a bar code stands for the catz- 
logue number of the device to be made and 
also serves as the latel that tells all the ma- 
chines on the assembly line exactiy what op- 
erations to perform. Developing the bar code 
system meant finding a new way to formu- 
late bar codes on the spot and print them as 
the contactor and relay shells moved by. 
Once the company engineers solved that 
problem with a specially adapted high-speed 
printer, “a lot of things fell into place." says 
Yost. The use of bar codes enables Allen- 
Bradiey to make products in two sizes with 
999 possible combinztions of parts. 

So contactors and relays of different sizes 
and types freely intermingie on Allen-Brad- 
ley's assembly line. Flexible assembly ma- 
chines responding to specific bar codes make 
nearly instantaneous changes without slow- 
ing production. For example. when a bar 
code tells a screwdriver assembly that 2 larg- 
er contactor frame is approaching, the 
screwdriver moves upward and puts a larger 
screw higher on the frame. Occasionally, а 
bar code cannot be read properiy because of 
poor printing or a defective label; when that 
happens, an alarm summons an attendant 
That happens much less frequently than in 
supermarkets, where bar codes on packages 
are harder for a laser reader to track because 
they are often passed over it at ап angie. 

Scrutiny by scores of computer-controlled 
sensors helps ensure quality control As a 
grinding machine processes the faces of tiny 
magnets for the controllers, for instance. а 
laser gauge measures the surfaces to keep 
them within tolerances as small as one-sixth 
the diameter of a human hair. in conventional 
manufacturing, magnets would have been 
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first ground and then put into an inspection 
machine that culs the bad ones. Here there 
are no defective magnets. At Allen-Bradley, 
3.500 automaticinspection steps have boost- 
ed product quality far beyond what less auto- 
mated production can achieve. 

Tracy O'Rourke. Allen-Bradley's presi- 
dent and chief executive. claims that no com- 
petitor anywhere can beat him on price or 
quality for ІЕС contactors and relays. One 
big user. impressed by the company’s ability 
to deliver a finished product the next day, 
switched his business to Allen-Bradley from 
a European supplier. Depending on the com- 
petitiveness of the market, the going rate for 
one of the contcllers produced on the inno- 
vative Allen-Bradley line is anywhere from 
$8 in Australia to $20 in the U.S. Allen-Brad- 
ley's cost is $6.42. Concedes an official of 
Square D Согр.. Allen-Bradley's hometown 
rival "Sure, they've scooped us with this 
Ene." Square D is not saying how much it 
spends to make a contactor: Allen-Bradley 
assumes it is more than $6.42. 


IURNING OUT variegated products at 
‘will and with unheard-of speed also al- 
lows Allen-Bradley to do away with 
most of its parts inventory. The com- 
pany manufactures everything it needs for 
the contactors and relays except springs, 
electrical coils. and screws. A local supplier 
delivers springs on a just-in-time basis. 
Screws and coils, ordered in economically 
large quantities, are stored until needed. The 
four technicians load assembly machines 
overnight withjust enough raw materials and 
parts to take care of the next day's run. 
Since Allen-Bradiey did not make IEC сог- 
tactors and relays before building the model 
assembly line, the company’s major union. 
the United Electrical Workers. has raised no 
objections. “The process of automatic manu- 
facturing creates more and more work for Al- 
len-Bradley," says William Mollenhauer, 
chief steward of Milwaukee Local 1111. 
“Our job security will be stable because we 
will make the devices for that automation.” 
automated lines to make larger IEC contac- 
tors and relays. Some will be assembled by 
Km 


"We're No. 1 in all the markets we serve, 
and we intend to stay there." For U.S. com- 
panies, the Allen-Bradley lesson is that com- 
puter-integrated manufacturing provides an 
alternative to going offshore or going out of 
business. v 
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Phillips 66: Controlling a Company Through Crisis 


алмаа ъл 


In October 1988, Robert (Bob) Wallace, president of Phillips 66 Company, put the final 
touches on the statement he would read the next day announcing his retirement in compliance with 
the company's mandatory retirement age policy. Over the past four years, Wallace had led the 
company through a series of wrenching changes, as two hostile takeover bids left the parent 
company, Phillips Petroleum Corporation, struggling under an $8.8 billion debt load. Despite all 
that had been accomplished, Wallace recognized that a great deal still needed to be done to enable 
the company to survive and prosper in the future. He hoped his successor was up to the task. 


Industry Background 


In 1988, the petroleum industry! included four distinct vertical levels: production, refining, 
marketing, and transportation. Production involved the location and extraction of oil and natural 
gas from underground reservoirs. Although the U.S. crude production market was relatively 
unconcentrated by conventional measures, joint ventures in exploration and transportation and the 
merger and acquisition activities of the 1980s combined to produce the market dynamics of a 
concentrated industry. Refining manufactured finished products ranging from petrochemicals to 
motor and jet fuels. The 1980s had been characterized by significant excess refining capacity 
worldwide (see Exhibit 1). Wholesale and retail marketers distributed refined oil products to 
consumers. Most refining companies sold jet fuel directly to the Department of Defense and major 
commercial airlines; residential and motor fuels were distributed primarily through independent 
marketers. In the United States, there was substantial consolidation within the retail gasoline 
segment of the industry during the 1970s and 1980s, with the number of service stations decreasing 
from 216,000 in 1973 to 112,000 in 1988.2 This decline reflected, in part, the replacement of small, 
independent stations by large “superstations.” A specialized transportation industry that included 
pipelines, tankers, barges, and trucks moved crude oil from fields to refineries and finished product 
from refineries to markets. In the United States, pipelines, which were primarily owned and 





Material for this section of the case was drawn from: Martin, S., "The Petroleum Industry,” The Structure of 
American Industry, 8th edition (New York: Macmillan, 1990), PP. 41-71; Yergin, D., The Prize: The Epic Quest for 
Oil, Money, and Power (New York: Simon & Schuster, 1991), p.773; and Sun, D., "Phillips Petroleum Company," 
International Directory of Company Histories, Vol. IV (Chicago: St. James Press, 1991), pp. 521-523. 

2Martin, S. “The Petroleum Industry,” p. 56. 


—_).] SSS 
Professor Li M. Applegate prepared this case with assistance from Research Associate Charles S. Osborn as the 
basis for class discussion rather than to illustrate either effective or ineffective handling of an administrative 
situation. 
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reproduced, stored in a retrieval system, used in a spreadsheet, or transmitted in any form or by any means— 
ciectonie: mechanical, photocopying, recording, or otherwise—without the permission of Налага Business 
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operated by major U.S. oil firms, were the most important mode of transportation because they 
accommodated the movement of huge volumes of oil overland. 


The world oil market during the decade following WWII was dominated by eight 
vertically integrated oil companies: Exxon, Texaco, Chevron, Mobil, Royal Dutch/Shell, British 
Petroleum, and Compagnie Francaise des Fetroles. In 1950, these companies controlled 100% of 
world crude oil production outside North America and the Communist bloc; by 1970 they controlled 
slightly over 80%. This domination resulted from a network of joint ventures through which the 
companies shared ownership in four operating companies that controlled the flow of oil from 
Middle East oil fields: the Arabian-Americen Oil Company (Aramco), the Kuwait Oil Company, 
the Iranian Consortium, and the Iraq Petroleum Company. Although in violation of U.S. antitrust 
law, these joint ventures were permitted by the U.S. State Department for reasons of national 
security. “The seven companies controlled all the principal oil-producing areas outside the United 
States, all foreign refineries, patents, and refinery technology," reported Sampson. "They divided 
the world markets between them, and shared pipelines and tankers throughout the world."? 


The joint ventures also led to a history of information sharing and cooperation that was 
uncharacteristic of industry competitors. Observed Martin: “Every major oil company was linked to 
practically every other one through a series of joint producing and refining ventures, long-term bulk 
purchasing agreements, and long-term reciprocal supply arrangements. Where joint facilities 
existed, they normally required joint operating decisions; the output of Aramco in Saudi Arabia, for 
instance, as well as that of the Iraq Petroleum Company, was partly determined by an intricate 
bargaining process among the majors."4 


The September 1960 formation of the Organization of Petroleum Exporting Countries 
(OPEC), a consortium controlled by Middle East oil producers including Saudi Arabia, Iran, Iraq, 
and Kuwait, marked the beginning of efforts to end domination of the oil industry by the "majors." 
The balance of power over the next 13 years shifted toward OPEC. But, it was a radical, 
independent Libya that triggered a series of actions by other independents such as Algeria and, 
finally, Saudi Arabia and other OPEC countries to "nationalize" foreign oil interests. It was in this 
Climate that the Arab oil embargo was imposed in reaction to Western support for Israel during the 
Egypt-Israeli War of 1973. Because of the length of time needed to develop new oil reserves, 
market forces were essentially the same during the second oil crisis in January 1979, which had been 
precipitated by the fall of the Shah of Iran (see Exhibit 2). During the 1980s, substantial oil 
reserves, developed by such Third World ccuntries as China, Africa, Mexico, and South America, 
combined with decreased demand following a decade of conservation to erode the power of the 
OPEC cartel. 


Company Background 


In 1988, Phillips Petroleum? was one of the largest oil companies in the United States. 
Fortune magazine ranked it ninth in sales and tenth in profits in the petroleum refining industry 
and thirty-first in sales among all U.S. industrial firms In addition to its core businesses—crude 
oil and natural gas production, oil refining, and marketing of gasoline products—Phillips was also 
a leading producer of petrochemicals. Fhillips 66, a wholly owned subsidiary of Phillips 
Petroleum Company, provided "downstream" (i.e., nonexploration and production) operations for 
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its parent. Phillips 66 engaged in six major lines of business: supply and transportation, crude oil 
refining, natural gas liquids, chemicals manufacturing, plastics production, and gasoline marketing. 
(Exhibit 3 provides a financial summary.) 


Named after its founders, Frank and L.E. Phillips, Phillips Petroleum was organized in 
1917 to acquire its owners’ original oil venture, Anchor Oil and Gas Company. During the first three 
decades of its existence, the company was highly profitable and earned a reputation as a leader in 
research and development. By the beginning of the 1950s, its natural gas and chemicals businesses 
were very strong, but it had begun to fall behind in oil exploration and production due to Frank 
Phillips’ opposition to overseas ventures. Determined to keep Phillips a U.S. enterprise, Frank 
Phillips had declined an opportunity to join other U.S. majors in joint ventures in the Middle East. 
It was not until just prior to his death in 1950 that the company acquired a stake in Aramco. 


During the 1950s and 1960s, Phillips Petroleum embarked on an aggressive program of 
capital investment to fuel a strategy of domestic and overseas growth and expansion. But, entering 
the 1970s, with signs of overexpansion and dwindling profits due to high capital costs, the company 
retrenched, instituting extensive planning and control systems to avoid the mistakes of the previous 
decades. 


To ensure access to sufficient crude to supply its refining capacity and make it a “less 
attractive takeover candidate,” Phillips launched in the early 1980s an aggressive series of 
acquisitions. In one acquisition, the company stepped in as a “white knight” to thwart Mesa LP’s 
takeover attempt of General American Oil. This was not, however, the company’s last encounter 
with Mesa and its chairman, T. Boone Pickens, who in late November 1984 announced his intention 
to try for a majority stake in Phillips Petroleum. The company, having anticipated such an action, 
fought back successfully at a cost of approximately $4.5 billion. But no sooner had Pickens retreated 
than Irwin Jacobs, Ivan Boesky, Carl Icahn, and other financiers began buying blocks of Phillips’ 
stock. Icahn, with 5% of Phillips stock already, offered on February 12 to buy 45% of the company 
for $4.2 billion, which would give him a controlling interest. Icahn was paid off in March, at $62 
per share compared with the $53 per share Pickens had received.” By May 1985, the company had 
sold off $2 billion worth of assets; debt levels peaked at $8.8 billion—an increase from 20% to 80% 
of equity (see Exhibit 4). 


Controlling the Company Through Crisis 


The task of rebuilding the battered Phillips Petroleum Company fell to C.J. (Pete) Silas, 
who succeeded William Douce as chairman in May 1985. Bob Wallace, president of Phillips 66, 
assumed the task for the downstream portion of the business. As Wallace contemplated the 
challenges he faced in managing downstream operations following the 1985 crisis, he defined the 
major areas that needed to be addressed: 


As I analyzed the situation right after the takeover attempts, it became 
clear that there were several things we needed to do immediately. First, we 
needed to streamline the business to enable us to dramatically increase our cash 
flow to fund day-to-day operations while servicing the huge debt. Second, senior 
management néeded to become much more involved in the business. We needed to 
provide operating managers with a clear set of guidelines that would help them 
focus their efforts on the key leveraged parts of the business—the parts where we 
could make, or lose, money quickly. We had to monitor operations much more 
closely to ensure that we were operating at peak levels of efficiency and 





7Sun, D, “Petroleum: Phillips Petroleum Company,” p. 523. 
———— aaaaaaaaaaamamamammħįĂŽ 


183 


189.006 Phillips 66: Controlling a Company Through Crisis 


effectiveness. Before the takeover attempts, senior management operated on a 45- 
day reporting cycle; afterward, if we waited 45 days we could be out of business. 
Third, we had to break through the internal politics that had caused divisions to 
fight with each other more than with the competition. In 1985, our culture did not 
support collaboration and teamwork across divisions, despite high levels of 
interdependence. To survive, we would need to pull together and forget the constant 
bickering that wasted valuable time and energy. Finally, we didn’t have time to 
slowly evolve a new organization and new way of doing business. We needed to turn 
onadime. 


At the time of the takeover attempt, Phillips 66 was organized into 14 divisions under two 
senior vice presidents in charge of the Petroleum Products (PPG) and Chemicals areas of the 
business (see Exhibit 5). The divisions were managed as independent profit centers, and a complex 
system of transfer pricing was employed to coordinate business processes that crossed organizational 
boundaries. In June 1985, Wallace reorganized downstream operations into nine divisions that 
reported directly to him (see Exhibit 6). The two senior vice presidents retired and six of the nine 
vice presidents were new to their positions. Below the vice president level, management and 
support staff were thinned by 4076 and operating staff by 25%, the latter primarily through 
discontinued operations. On average, span of control doubled from five to nine or more. 


"Prior to the 1970s," Wallace explained, "Phillips was structured as a centralized, 
functional hierarchy." 


Butas we grew, senior management began to lose touch with the business. No longer 
able to keep track of the complexity of our operations, we began to lose control. In 
1973, we brought in consultants who recommended that we decentralize decision 
making and reorganize around products rather than functions. We changed the 
structure and pushed decision making down, but realized afterwards that we didn’t 
have the information we needed to run the business. Before the 1973 restructuring 
all information came from one source, the centralized corporate controller. 
Afterwards, operating managers requested their own controllers. At the same time, 
senior management, uncomfortable with losing control of the business, added staff. 
Between 1974 and 1978, we went from one controller to more than 30, and the number 
of staff tripled. We really hadn't decentralized decision-making authority. We 
had added checkers to check the checkers. 


The problem we faced after the attempted takeovers was how to restructure 
the company to operate in a much more focused and efficient way. We needed to cut 
costs and streamline the organization very quickly without losing control and 
without hampering our ability to operate effectively. To accomplish this I 
centralized decision-making authority and accountability for profitability and 
abolished the SBU concept and transfer pricing in our PPG business, which was 
highly interdependent by nature. I retained the SBU concept in the Chemicals and 
Plastics businesses, which were more independent. By eliminating the barriers to 
working together in PPG, I hoped to focus management attention on key leveraged 
areas of the business, to streamline management decision making, and to promote 
more of a “team” concept. 


Once the centralization of authority needed to gain control was accomplished, Wallace 
decided to selectively decentralize decision-making authority and accountability for business 
decisions that were highly leveraged and had significant time value to enable the company to 
operate effectively and respond quickly. In the oil industry, such decisions centered on areas of 
pricing, supply, and trading. 
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A New Management information and Control System 


Wallace described his philosophy as he transferred decision rights and redesigned 
management information and control systems in the leaner Phillips 66: 


The problem facing senior management was how to transfer decision 
authority and accountability without losing control of the overall business. 
Drawing on the lessons we had learned in the 1970s, we wanted to provide 
operating managers with the information they needed to make decisions before we 
transferred authority and accountability. At the same time, we wanted to provide 
senior management with the information they needed to understand the business 
strategically. We did not want senior management looking over the shoulder of 
operating managers making operating decisions, but we did need to ensure that the 
company remained financially and operationally healthy. 


The business information system that was developed to improve information sharing and 
communication is discussed in the next section. 


Wallace went on to describe how he approached the decentralization of decision 
authority. 


Our first task was to analyze our current operating processes and the key 
decisions affecting them. Because of the debt pressure, we began with those 
decisions that had significant time value. In the oil industry, they centered on 
areas of pricing, inventory, and supply. For example, in 1985 Phillips faced market 
conditions that called for daily pricing decisions, but it usually took three to four 
days to change prices. If prices for motor fuel were off by a penny, it could mean a 
difference of as much as $40 million in annual profits. A similar mispricing of 
polyethylene could reduce annual profits by as much as $15 million. A penny in the 
oil industry is worth millions of dollars. We wanted to put pricing and inventory 
information and control in the hands of managers, who were in the best position to 
make those decisions on a daily basis. We developed a business information system. 
to deliver that information to enable us to decentralize decision making. 


We then looked at our organization and identified the points of action and 
reaction with the marketplace. For example, for pricing decisions, that point was 
with our operating manager. For every point of action-reaction, there was also a 
point of control. Our next task was to identify that control point and change the 
role from active controller to monitor and teacher. In the pricing example, 
corporate staff used to set and control prices. As we passed decision rights down, 
these experts (fewer in number) would now serve, first and foremost, as teachers but 
also as monitors. At first, the front line managers made poor pricing decisions, 
despite access to improved information. Our approach was to work with them and 
give them a chance. If they were not able (or willing) to assume the increased 
responsibilities, we would pull them out. We were pleased that most of them 
quickly became better pricers than our centralized group. 


Our last task was to redesign our internal performance measurement and 
compensation systems to match the expanded set of responsibilities at all levels of 
the company. Prior to the restructuring, all 14 divisions operated as profit centers 
and we spent significant management time and energy resolving transfer pricing 
debates. But, as we attempted to control the company in the wake of the takeovers, 
it became clear that profitability was not the only criteria that we needed to 
consider. We needed to measure performance along a broad set of internal and 
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external measures that corresponded to the diverse set of responsibilities that we 
were putting in place at all levels of the organization. Аз part of the 
reorganization, I asked all of the division managers to suggest criteria with which 
to measure the operating performance of their units. I then added my own criteria, 
and the combination became the basis for a new reporting system. Each division 
manager was instructed to cascade this approach to measuring performance down 
through the organization. We also recognized that quarterly reports would not be 
sufficient for controlling the more fast-paced, streamlined organization. To solve 
this problem, I instituted monthly responsibility statements in which all managers 
reported progress against performance criteria and revised performance measures as 
indicated. This system improved our yearly planning and budgeting system by 
making the process more interactive and by enabling us to focus on the critical 
variables in the business. 


Exhibit 7 summarizes structure and authority changes in the post-takeover restructuring. 
Appendix А-4 contains a sample of the daily pricing information that was shared with operating 
managers through the on-line business information system to support the transfer of decision 
authority for pricing and redesign of the pricing process. Appendix А-5 gives an example of a 
Phillips 66 inventory reporting display. The same information was shared with Wallace and the 
nine vice presidents. Appendix A-6 presents a sample responsibility statement that was also 
shared on-line through the business information system. 


Early on, Wallace recognized the importance of improved access to information and 
improved communication as critical tools for managing Phillips 66 through the crisis. Gene 
Batchelder, who assumed the position of Phillips 66 controller, recalled the effect that the 
Phillips 66 reorganization had on Wallace. "Everything that the senior vice presidents, staff 
analysts, and controllers had previously condensed, analyzed, and interpreted now reached Bob in 
raw form. He was learning of problems faster but was swamped with details" Many Phillips 
managers knew the story he told to illustrate his approach to management: 


During WWII, I was an antiaircraft gunner in the Navy. I used binoculars 
to sight enemy planes—sweeping all areas of the horizon, watching for evidence of 
incoming enemy fighters. At first I was overwhelmed by the vastness of the sky 
and the speed of the aircraft. My superiors taught me to take mental snapshots— 
glancing at different parts of the sky, looking for the specific characteristics that 
distinguished enemy planes from friendly ones. 


Managing Phillips 66 is very similar. There's simply too much information 
out there on the business horizon. We have to take snapshots of our operations and 
of world events. To do that we need rapid access to large quantities of information, 
condensed and reported in a manner that allows managers to quickly identify 
problems and opportunities. Since the business is changing quickly, the system 
needs to be flexible to adapt to the changes. In the Navy, access to that kind of 
information saved our lives. At Phillips, it saved our business. 


In August 1985, Wallace met with Batchelder to discuss the use of a computer-based 
information system for Phillips 66 managers. He asked that the new system be implemented by the 
end of 1986. 
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Information Management at Phillips 66 


Improved access to management information had been a major goal of Phillips Petroleum 
Corporation since the restructuring of the 1970s. In the late 1970s, an IT consulting firm was hired to 
benchmark the IT infrastructure and to make recommendations on improvements. Like many 
companies, Phillips had automated in the 1960s by creating specific applications to handle 
high-volume transactions. Over the years, as the company changed the way it did business, each 
specific application needed to be revised. Redundancy of information across systems resulted in 
inconsistency of data as revisions affected each application differently. High costs and long time 
frames were required to keep the inflexible systems up to date. As management information needs 
intensified in the 1970s, maintenance problems skyrocketed. The IT consultants recommended that 
Phillips adopt a database approach to information management, and a centralized database was 
created within Phillips Corporation headquarters that drew information from the inflexible 
applications and made it available to managers and staff through the use of a software package 
that enabled computer savvy analysts to customize their own reports. 


Decentralized management information systems (MIS) units were set up within Phillips 
66's Chemicals and PPG business units to work with the decentralized controller's units, which were 
called operations analysis and control units (QA&C). These two groups worked together to create 
customized and routine management information reports. Prior to the 1985 restructuring, Phillips 
66's Chemicals and PPG SBUs had separate MIS and OA&C units, each reporting to separate 
managers. These four managers reported to the vice president of finance for each business unit, who 
in turn reported to the SBU head. With the reorganization, however, Wallace combined all four 
units (i.e., Chemicals MIS, Chemicals OA&C, PPG MIS, and PPG OA&C) into a single organization 
reporting to Gene Batchelder, who assumed the position of corporate controller and MIS head for 
all of Phillips 66. (The four previous managers retired.) There were about 25 employees in the 
newly combined department—about half as many as in its four predecessors. Batchelder had 
initially been tapped by Wallace to lead the combined MIS/OA&C function because of his broad 
background as a division controller within Chemicals and over 10 years of experience monitoring 
Phillips operations within both staff and line functions. He did not have formal MIS training, but 
had built a successful management reporting system within Chemicals using a personal computer 
spreadsheet package. 


After the reorganization, the combined MIS/OA&C department initially assumed the 
Same responsibilities. Recognizing, however, the need for more timely and flexible access to 
information as a result of the reorganization, responsibilities soon shifted to the development of an 
improved business information system, which was initially targeted toward meeting the needs of 
senior management and, as such, was referred to as the Executive Information System (EIS). The 
system was developed with the recognition that, as decision rights and control were transferred 
down, the system would need to be expanded to meet the information needs of those managers lower 
in the corporation. 


Batchelder chose two managers to support him on the EIS project. B.J. (Bobby) Culpepper 
was hired from Corporate IS to provide information systems expertise. Culpepper had a BS in 
accounting and an MBA. He had worked for the local office of an accounting firm before coming to 
Phillips. At Phillips, he had six years of experience with Corporate IS in the corporation's 
Information Center and User Services Department. Batchelder selected Glenn Jones to provide 
operations analysis and control expertise. Jones had a master's degree in accounting and had 
worked at Phillips for eight years. In addition to having international experience, he had broad 
experience with providing management information to division executives. 


In 1985, Batchelder, Culpepper, and Keith Bright, an IBM systems engineer, examined the 
available PC and mainframe hardware that could be used to run the EIS. Early in the process, they 





187 


188 


189-006 Phillips 66: Controlling а Company Through Crisis 


realized that they would need the strengths of the mainframe and PC systems working together. 
As Culpepper and Bright described it: 


АП the data we needed came from mainframe-based production systems 
and external databases. The mainframe could manage large volumes of data but 
was too cumbersome and slow for on-line data analysis and presentation to 
executives. We needed PCs for their ease of use, response time, flexibility, and 
capacity for executive-quality graphics. 


FOCUS, which was already available on the mainframes, was used to access, integrate, 
and analyze the information for the EIS. But, the system still needed software that would create 
graphic displays of the information and store those displays for fast access by the senior managers. 
Batchelder and Culpepper worked closely with Keith Bright to locate software that met their 
Specifications. After a long search, Bright found a demonstration software package, developed at 
IBM's laboratories in Hursley, England, tha: enabled the creation of sophisticated graphics. The 
graphics were created on the mainframe but stored and displayed on the PC. Bright and Culpepper 
then took on the task of rewriting the software program to meet the specifications of the EIS. 


Glenn Jones and the OA&C analysts were responsible for providing the information for the 
system. Jones discussed their work: 


The OA&C analysts knew what information the managers were already 
seeing or wanted to see, and they knew where to find it. Wallace believed that the 
business divisions should be accountable for their data and maintain control of it. 
Therefore, we always went to the owner of the data that we wished to obtain. We 
reviewed how the data would be analyzed and displayed and requested permission 
to access it directly for the EIS. Althcugh this could have been a sensitive issue, we 
found that Wallace's sponsorship of the project helped assure that we had the 
information we needed. If the sponsor of the EIS had been a vice president instead 
of the president, it would have been much more difficult. 


By June 1986, the first fully operational version of the EIS was installed on Wallace's desk. 
By November 1986, workstations were on the desks of each of the division vice presidents and their 
executive secretaries. Shortly thereafter, the system was made available to managers who would 
be assuming responsibility for pricing and inventory decisions. Batchelder reflected: 


We developed and implemented the system in the time frame Bob Wallace 
established and within the cost and staffing restraints imposed by our financial 
condition at the time. We added no new mainframe software and built no new 
internal transaction systems. In other words, we leveraged off of the existing 
strengths and data we already possessed. 


Managers used a keyboard to gain access to a series of information displays. These displays 
could include graphics, tables, and text. (Sample displays are presented in the Appendix) Menus 
Were used to organize the information in the system. The main menu, which could be customized for 
each manager, organized the information inio 10 categories (see Exhibit 8). For example, "News, 
Quotes, and Highlights" provided a series of text-based screens containing daily news stories 
affecting the petroleum and chemicals industries, competitors, the parent company, and Phillips 
66. The text was prepared by Glenda Fost, an information analyst who had worked with Phillips 
for many years and had broad experience in the operating divisions. Fost reviewed and 
summarized news stories from Dow Jones, Reuters, Platt's, and other oil industry data services. The 
text was updated three times a day: at 7:30 A.M., when most managers first arrived at work; at 
11:00 A.M., before they went to lunch; and at 3:00 P.M., before they left the office for the day (see 
Exhibit 9). Fost described how she prepared the news summaries. 
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I come in at 6:30 A.M., pull information, and publish the first news 
summary. Because of time-zone differences, that issue is mostly Far East and 
Middle East news. By 10:00 A.M., I have material on East Coast developments and 
by 2:00 P.M. I have the West Coast news. 


In general, the EIS allows our division managers to see the news highlights 
a day before they appear in the papers. A number of them now get all of their news 
information through the system, which can save them 30 to 45 minutes of reading 
time a day. 


The "Weekly Operating Data" section of the EIS provided each manager with division- 
level operating information that was updated weekly. The "Monthly Letters" and "Responsibility 
Statements" sections were used by managers to inform the management team of its performance 
target and progress in meeting those criteria. The "Monthly Financial" section provided budget and 
financial information that was updated every month. Other selections provided key daily 
operating results. In addition to the information that the managers shared, each manager could 
specify a personal set of screen displays that other managers could not access. Selected personnel 
information and detailed operations information fell into this category. 


Wallace and the senior managers were active in defining areas where they needed better or 
more timely information. Glenn Jones described how the process worked: 


In the beginning, the managers would tell us exactly what information they 
wanted and how they wanted to see it. Some would even go so far as to draw a 
sample of what the chart or graph should look like. As we became more 
experienced with identifying their information needs, and they gained confidence 
in our ability to provide the information in the most effective manner, they stopped 
telling us how to create the information displays and instead focused on explaining 
the problem area. Gene and I would discuss the problem and design a series of 
information displays that we thought would provide the information in the most 
effective and efficient manner. We would show the sample displays to Wallace or 
the manager who had requested them and then revise them until we had captured 
what was needed. Sometimes a manager would say, "I think that's right. Go 
ahead and build that for me and I will let you know how it works." I would then go 
to the OA&C analysts and have them track down the information and build the 
display. It usually took us about one to two days to build a new display from the 
time that the manager made the request to the time that he or she had the display 
on his or her machine. Often we would not create the electronic links to the data 
until the manager had used the display and was satisfied that it presented the 
proper information in the proper format. Instead we would manually update the 
information until we were sure we had a workable set of displays. 


The EIS was linked directly to PROFS—IBM's Professional Office System. Managers used 
the electronic mail function of PROFS to communicate with other Phillips employees worldwide. 
PROFS also provided electronic calendars for individual managers, conference room scheduling 
services, and other managerial productivity tools. The EIS provided meeting agendas, meeting 
minutes, and copies of meeting presentations for all formal meetings. 


At Wallace's suggestion, Batchelder and Culpepper set up a conference room to enable use of 
EIS displays at meetings. The room had a wall-sized projection screen, a concealed workstation 
that ran the EIS from a keyboard at the head of the conference table, and other video and audio 
capabilities. "We designed the room for large-screen presentations," Batchelder explained. 
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Over time, however, it's become the "EIS meeting center." Wallace started holding 
his monthly coordination meetings there, using EIS displays rather than sending 
out for 35mm slides. Now he uses it for most of his periodic meetings, including all 
of his staff meetings. Other division managers also use it for their staff meetings. 
Presentation materials and meeting minutes can be circulated on the EIS before and 
after each meeting. 


Introducing EIS to the Division Managers 


Wallace played a pivotal role in managing the adoption and growth of the system. By his 
example and encouragement, he kept the EIS project responsive, visible, and on schedule. 
Batchelder recalled events from June to December 1986: 


In June 1986, Bob was using his EIS workstation several times each day. He 
insisted that each vice president have an EIS workstation in his or her office, but 
he did not demand it be used. He allowed each manager to design a customized 
cabinet to house the workstation that fit with his or her office decor. He wanted 
each one of them to feel comfortable with it. Above all, he wanted each of the vice 
presidents to assume ownership of the system. When I suggested that we strongly 
encourage managers and analysts to support the system, Bob said to go slowly: 
"Now that they have the workstation, let's not bother them for awhile. They'll 
adjust to it, and soon they'll come to us." Bob did, however, inform the vice 
presidents that his meeting schedules and calendar would now be on PROFS and 
that he would be communicating with them using electronic mail. Bob was right. 
When the vice presidents saw how well he was prepared for meetings, they also 
began to ask us for customized information displays. We noticed that the sharing of 
information through the EIS drastically decreased the amount of discussion during 
meetings over whose numbers were correct. After a few weeks, Bob met with the 
vice presidents to discuss information that they wished to view in common. 


Batchelder discovered that three vice presidents were eager to have the system, three 
were generally indifferent, and three cautious. One of the last three was actively opposed to the 
system. Ben Jones, vice president of Planning and Budgeting, already had a sophisticated manual 
information system in place. He initially saw no need for the system. Soon after the EIS was 
introduced, however, Jones underwent back surgery and was forced to recuperate at home for almost 
eight weeks. At his request, Culpepper and Bright delivered an EIS workstation to his home and 
showed him how to use it to stay in touch with the office. When Jones returned, he became one of 
the EIS's strongest supporters. 


In December 1986, the EIS provided 50 reports and graphs and was running on the Corporate 
mainframe along with many other IS applications. By January 1987, the increasing load of FOCUS 
and PROFS use throughout the company overloaded the mainframe. EIS performance decreased—an 
occurrence that was immediately noticed by Phillips 66 managers, who asked Corporate IS for a 
mainframe system with more power. Batchelder noted how the relationship between IS and the 
line operations had changed: 


EIS usage subtly changed the relationship between Corporate IS and our 
managers. This was the first instance where the managers had requested better 
computer performance. Before that, the executives usually demanded that IS 
cost-justify and explain in detail the need for computer upgrades. But in this case, 
Wallace himself documented the need for the new machine to the Corporate 
Executive Committee. 
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The commitment of senior management to expanding the use of technology was also 
apparent in other areas of the company. During a second wave of cost reductions that followed a 
drop in oil prices in late 1986 and 1987, the company's spending for IS actually increased. This went 
against industry trends. Art Wilson, Phillips's ІВМ account manager who worked with a number of 
the major oil companies at the time, explained: 


In the oil industry, most companies spend money on 15 when times are good 
and cut back drastically when they're bad. Phillips 66 made a strategic decision to 
do just the opposite. It is using computer systems to drive a cost-reduction strategy. 
For example, in late 1987 Phillips 66 decided to cut costs by closing several 
marketing districts. Even so, it did not want to cut its overall marketing 
effectiveness. In fact, it wanted to improve it. So, while Phillips 66 reduced 
marketing and sales staff, it added a sales and marketing information system to 
enable fewer people to cover wider areas more effectively. 


By January 1988, the EIS contained over 1,000 information displays for 45 managers and 35 
secretaries and staff. Wallace continued to personally approve each new EIS installation to help 
monitor and manage the growth of the system. Many managers had EIS workstations at the office 
and at home. More than 1,200 staff analysts and IS professional were using FOCUS, and PROFS 
users exceeded 5,000. 


Use of EIS by Phillips 66 Managers 


Wallace and his management team used the EIS to redesign key business processes and 
create a more interactive and time sensitive management control system. One EIS screen, for 
example, had resulted in tighter control of Phillips 66 inventories. Batchelder recalled this 
improvement: 


Inventory control was a constant theme in management meetings, but 
individual managers found it very difficult to estimate their current inventory 
positions. Understanding 12-month trends in motor fuel inventory levels required 
the compilation of some 24 spreadsheet reports, which were seldom available at 
the same time or in the same place. А manager would learn of May inventory levels 
at the beginning of July. Even with motor fuel inventories set at 9.5 million barrels, 
we often had outages. 


This situation changed after we distributed an EIS display, updated 
weekly, that described current inventory levels. The display synthesized the 
information from the 24 spreadsheet reports and allowed an immediate comparison 
of current and past-year levels with a target-inventory range. This information is 
now available to the operating managers responsible for inventory control. Since 
they began using this display, we have been able to decrease motor fuel inventories 
to 8.5 million barrels. At about $18 a barrel, that represents a sizable amount of 
money. 


Charlie Bowerman, vice president of the Marketing Division, used the EIS one to two hours 
each day to better monitor market conditions and more efficiently measure the impact of pricing 
changes: 


Marketing negotiates three-year sales contracts with motor fuel 
distributors, but actual sales fluctuate daily in response to customer needs and 
changing market conditions. The EIS has made us much more responsive to both 
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these critical factors, with the results being significantly improved inventory, 
supply, and pricing management. Conservatively, the system has generated 
increased profits of $20 million. 


Dick Robinson, vice president of the Refining Division, used the system for more than one 
hour per day during short sessions spread throughout the day. He estimated that EIS access 
reduced the amount of mail passing through his office by 50%. He also noted how the system 
contributed to monitoring his business: 


In December 1986, I uncovered a potential scheduling problem at the Borger 
refinery during my daily check of division news on the EIS. Division engineers were 
planning to shut down one of the crude oil processing units, called a Heavy Oil 
Cracker, for 10 days. This cracking unit converted raw crude oil into products such 
as motor fuel. The engineers wanted to overhaul the cracker to bring efficiency back 
up. They were unaware, however, that motor fuel demand was exceeding Phillips’ 
production capacity. Bringing the cracker down would force the company to 
purchase motor fuel for resale at a lower margin on the spot market. I contacted 
Borger directly and asked for a catalyst retest. The results were in a range that 
convinced the engineers it would be safe to postpone catalyst replacement until a 
general plant overhaul scheduled for the spring of 1987. Operating the cracker for 
the 10 days that it would have been idled allowed us to produce 337,000 more 
barrels of motor fuel than had been budgeted, resulting in higher profits and an 
overall cost saving estimated at $650,000. Soon after, we provided the refinery 
managers with the information neeced to help them recognize these difficulties as 
they made scheduling decisions. We have found other areas like this where we 
were unaware that operating managers did not have sufficient information to 
manage the business. 


А few months after the initial implementation, Batchelder surveyed the division vice 
presidents and found that most used the EIS daily when they were in town. During their frequent 
travels, many used laptop computers or received EIS reports from their secretaries. Chemicals' vice 
president Jack Howe used the EIS to scan nevs and quotes for 10 minutes two to three times per day. 
Howe and six of his seven managers were new to their jobs in 1986 and felt that the EIS was a 
valuable tool for quickly gaining experience with the Chemicals Division's business. Ray Steiner, 
vice president of Supply and Transportation, had a Reuters terminal in his office before the EIS 
was installed. Now he used the EIS as well; it was the first thing he turned to every morning. 


Wayne Anderson, newly promoted vice president of Natural Gas Liquids, used his previous 
experience in the Marketing Division to significantly expand the computerization of the NGL 
Division: 


Access to the information in the EIS is changing the way we run the 
business. For example, LP gas is now priced at each of our 82 individual pipeline 
terminals. This allows our front-line managers to assume control of the pricing 
activity and allows us to respond much more quickly to changes in specific markets. 
Before, we had a much more centralized approach to pricing and only set prices for 
the three large pipeline systems that we operate. Customers feel that Phillips 66 
is more responsive, and our competitors seem to be confused by the new pricing 
structure. They are having trouble reacting. 


Batchelder described the system's use by Gail Anderson, vice president of Human Resources: 


Gail has used the EIS as a driver to implement changes in the availability 
and use of individual employee and organizational information. His leadership 
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has moved personnel data out of the confines of the large, corporately administered 
database and into the hands of our executives and line managers. 


The Plastics Division represented a unique use of the EIS. Plastics' vice president, John 
VanBuskirk, had developed an on-line information reporting system for his area before the EIS was 
introduced. Because of the specialty nature of his business, the original data in the EIS were not of 
great use to him. VanBuskirk ran a collection of distinct businesses, ranging from fibers to plastic 
pipe and high-technology composites. These dissimilar businesses were alike only in that they 
often served the same customer. VanBuskirk needed information that treated his businesses by 
market and customer rather than on the temporal basis used by the EIS. Batchelder, Jones, and 
Culpepper worked with VanBuskirk and his managers until they had completed a full-scale EIS 
tailored to Plastics. VanBuskirk could still gain access to displays shared by the other division 
vice presidents, but his workstation was so fully customized that it appeared to be a different 
system. 


Where To From Here? 


By late 1988, Phillips Petroleum Corporation appeared to be bouncing back despite sagging 
oil prices. А Business Week article reported that "[Phillips's] salvation came from a stunning 1988 
performance from downstream operations. . . . They generated $1.3 billion in cash and enabled 
Phillips to make a $900 million debt payment. As a result, the company's average yearly 
payments dropped to a manageable $332 million, although it still faced a $939 million payment in 
1995." 


After Wallace finished the statement announcing his retirement, he took a clean sheet of 
paper and began to jot down issues that he wished to discuss with his successor, Bill Thompson. 
Like Wallace, Thompson had spent most of his career at Phillips. But, unlike Wallace, he had 
worked primarily in the “upstream” (exploration and production) side of the business. In addition, 
Thompson had openly questioned Wallace's decision to centralize P&L authority and to implement 
the EIS to help manage the company through the takeover crisis. 





8Phillips Climbs up from the Bottom of the Barrel," Business Week, January 16, 1989. 
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Exhibit 2 Petroleum Industry Price and Production Trends (1973-1985) 


U.S. Price Index for All U.S. Petrochemical Products, 
Compared with U.S. GNP Price Deflator, 1973-1985 


All Petrochemical Products 


Index 
(1973=100) GNP Price Deflator 


200 


100 
1973 1975 1980 1985 


Year 


Source: US Department of Commerce, US Industrial Outlook (Washington, DC: GPO), 1986, р.11-2 & 1987, 
p.114. 


U.S. Production Index, Petrochemical Industry, 
Compared with U.S. GNP Index, 1973-1985 
140 GNP 


130 


Index 120 
(1973=100) 110 


0 
1973 1975 


Note: GNP is in constant dollars. 


Sources: US Department of Commerce, US Industrial Outlook (Washington, DC: GPO), 1986, p.11-2 & 
1987, p. 11-4. 
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Plastics’ Capital Budgeting 


Exhibit A-2 
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Exhibit A-6 Sample Responsibility Statement* 


Motor Fuel Sales 
Volume—MM Gal 
Margin over Crude -¢/Gal 
% Branded 


Distillate Sales-Normal 
Volume-MM Са! 
Margin over Crude -¢/Gal 


Avg. Gas Sales-Normal 
Volume-MM Gal 
Margin over Crude -¢/Gal 


Turbine Fuel Sales-Normal 
Volume-MM Gal 
Margin over Crude -¢/Gal 


Other Revenues 
Lube contribution 
SP. Prod. &TBA Contrib. 


Marketing Division Expenses 
Total Division Exp 
€/Gal Normal Sales Мо! 
Credit Card Offize Exp 
Dist/Reg/Div Overhead 
Brand Advertising 


Company Operated Stations 
Refining Prod Volume-MM Gal. 
Total Revenue 
Contribution over Mkt. Territory Price 
Contribution ROA 
Number of Stations 
Average Арреагапса/Зегу. 
Standards Score % 
PH Aviation Sves Contr. 


Capital Expenditures 
Accounts Receivable 











"Раја are not included to protect company proprietary information. 
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Exhibit А-6 (continued) Sample Responsibility Statement: Consolidated Monthly Contribution 
Summary* 





f 


[98 





Petroleum Products 
Plastics 
Chemicals 


Profit Ctr Contribution 


Group Non-Allocated 
Group Non-Operating 


Group Contribution 


Capital Employed 
Contribution ROA % 


Change in Working Capital 
Capital Expenditures 

HCC Rebuild Capital Expenses 
Cash Contribution 





MF Sales-MM Gals 
Price -¢ Per Gal 
Mar over Crude -¢ Per Gal 





Dist Sales-MM Gals 
Price -¢ Per Gal 
Mar over Crude -¢ Per Gal 


Crude Thruput-MB/D 
Cost-$ Per BBL 


Ethylene Sales--MM Lbs 
Price -¢ Per Lb 
| Gross Margin -¢ Per Lb 


Polyethylene Sales-MM Lbs 
Price -¢ Per Lb 
Feedstock Margin ¢/Lb 


Е/А Division 
Total Contribution 


Capital Employed 
Contribution ROA % 


|| 
| 
Petroleum Products 
|| Capital Expenditures 

*Data are not included to protect company proprietary information. 
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THE BROOKLYN DA'S OFFICE: 
CLIENT CONTACT SYSTEMS 


Elizabeth Holtzman, Kings County District Attorney, listened as 
Zachary Tumin, Special Assistant for Policy and Planning, described 
potential applications of leading-edge information technology in the 
Complaint Room, where initial contact was made with most cases 
handled by her office. By both temperament and political belief a 
reformer, Holtzman was ready and willing to explore information 
technology (IT) as one of the tools to drive change and upgrade the 
quality of justice in Brooklyn. 


Tumin was proposing two related but fundamentally different sets 
of projects. The first was a two-way video link between the 23 local 
precincts and Central Booking. Assistant district attorneys (ADAs) 
could interview witnesses, police, and defendants without the need for 
time consuming and expensive travel by either party. 


The second project was more esoteric, involving the use of 
emergent artificial intelligence technology to aid the ADAs in their 
decision-making processes. Several applications were possible, 
supporting different parts of the process--from initial interviews to 
case evaluation to a standardization of the plea bargaining. 


Holtzman wanted to focus her resources where she would find the 
most leverage; some applications would yield more benefits with a 
given effort. She was concerned about the second-order impacts of 
these projects and how they would change the organization and the 
case handling process. 


Change was needed. The current system discouraged client 
participation, losing valuable victim and witness information. 
Downstream case processing was being adversely affected. At the 
same time, costs were skyrocketing as police overtime mounted and 
the case load increased. Innovative applications of IT were, she 
believed, appropriate for the environment, would advance the cause of 
good government for which she stood, and would bring recognition to 
her office. 


Copyright © 1988 by the President and Fellows of Harvard College. To order copies, call (617) 495-6117 or 
write the Publishing Division, Harvard Business School, Boston, МА 02163. No part of this publication may be 
reproduced, stored in а retrieval system, or transmitted in any form or by any means—electronic, mechanical, 
Photocopying, recording, or otherwise—without the permission of the Harvard Business School. 
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The Brooklyn DA's Office 


The Brooklyn DA's office was one of the largest іп the country, with a $28.0 million 
budget for FY 1987 and more than 800 employees, half of whom were attorneys (see 
Exhibit 1). It was responsible for handling more than 70,000 cases annually, virtually all of 
which were provided by the New York City Police Department (NYPD). 


The DA's office was wedged between the police department on the one side, which 
generated the cases for prosecution, and the courts on the other side which decided the 
cases. Well-defined legal principles governed its operations, although considerable 
discretion was available to focus the resources in particular areas and ways as the DA saw 
fit. 


Elizabeth Holtzman was elected Kings County DA after serving four terms as a U.S. 
congresswoman, in which she distinguished herself as an independent, intelligent and 
hardworking representative with a liberal voting record. She gained national prominence 
during the Nixon impeachment hearings for her tough and relentless line of questioning. In 
1980 she was narrowly defeated in a bid for the US Senate. In taking on the DA's position 
in January, 1982, Holtzman's strategy for the DA's office included five underlying 
concepts: 


* tough prosecution of violent crimes and dangerous offenders 
* pro-active investigation attacking criminal conspiracies 

* achieving high degrees of professionalism and integrity 

* representing and serving victims of crime 


* promoting responsiveness and accountability to the citizens of Brooklyn, and 
becoming a leader of crime control efforts in the community. 


Physical Facilities and Staffing 


The DA's office was physically located in four buildings. Its Complaint Room was 
housed in the NYPD's 84th Precinct Building, a three story brick structure situated at the 
corner of Gold and Tillary Streets. In an inconvenient and depressed section of downtown 
Brooklyn, a fifteen minute walk from the nearest subway stop, the building also housed the 
NYPD's Central Booking facility. 


As the "front end processor" for the DA's office, the Complaint Room was where 
nearly all cases were first processed. It operated 24 hours a day, 7 days a week, with a 
staff of 10 to 20 paralegals and ADA's. 


The office's other attorneys and support personnel were located in three other facilities 
about 10 blocks away. All specialized Bureau Chiefs, as well as Holtzman's office were 
located there. 


An entry level ADA's salary was about one-half that paid by New York's major private 
law firms. Rapid expansion of the office in the early 1980's, increasingly heavy 
workloads, and attractive private sector salaries had accelerated attrition and turnover in 
recent years. Many ADAs came to Brooklyn to gain trial experience and most became 
private defense attorneys after serving out the three-year commitment they made when 
hired. Where five years earlier ADAs in the Complaint Room might have had 20 or 30 trials 
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to their credit, the senior ones might now have 4 or 5. Those with more experience were 
reserved for trial preparation. 


To alleviate the problem and maintain some control over the process, Holtzman had 
reduced much of the Complaint Room's ADA's latitude and discretion in Charging cases 
over the past five years. Major decisions once made by the more experienced ADAs in ће 
Complaint Room were now reserved for the specialized bureaus. 


The Case Management Process 


Managing a case involved a complicated procedure that varied with the nature and 
seriousness of the offense. For a limited class of the most serious cases, a "riding DA" 
notified by the police shortly after the arrest would go directly to the scene of the crime to 
aid in the investigation, or the police station to help interrogate the witness. This action was 
particularly important where the suspect indicated a willingness to make a statement ог 
confess to a serious crime, The interrogation would be videotaped to preserve the 
confession, as well as prove to the court that coercion had not been used. "Riding DA's," 
as well as videotaped confessions, were innovations not used elsewhere when introduced 
in Brooklyn in the early 1980s. 


But for most cases, the first knowledge the DA's office had came only after the police 
officer completed the defendant's processing at one of Brooklyn's 23 precincts and 
transported him downtown to the NYPD's Central Booking facility at the 84th Precinct 
Facility. There, police input operators keyed in the officer's hand written arrest report 
forms, opening a file for the case in the department's On Line Booking System (OLBS) 
and generating an arrest number for case tracking purposes. The defendant's fingerprints 
were taken and faxed to Albany for identification and criminal records search. 


Once the Central Booking computers printed out a hard copy version of the officer's 
arrest report, he logged out of Central Booking with his documents and crossed over to the 
other side of the building to the District Attorney's Complaint Room. This typically 
occurred within five to seven hours of the arrest. 


At that time the defendant was offered the opportunity to record or videotape a 
statement. Afterwards, or if he chose not to do so, the defendant was moved out of Central 
Booking to the holding pens in the basement of Brooklyn Criminal Court to await 
arraignment, or to a precinct holding tank elsewhere in Brooklyn or Manhattan if the courts 
were too crowded or closing. à 


Tt was common practice for an arresting officer to suggest to the victim once they had 
finished the processing at the local precinct that the victim meet the officer downtown at the 
Complaint Room for interviews with ADAs. The prosecutors needed the interview to 
gather all the facts and to charge the defendant accurately. But Police Department policy 
forbids the officer from transporting the victim and the defendant together in the same car, 
and typically the precinct was loathe to commit an additional vehicle for this purpose. As a 
result, in the hours following a crime, victims and other witnesses who wished to 
contribute further to the case were responsible for their own transportation downtown to 
the Complaint Room, at their own expense, to "tell their story" yet again, this time to an 
ADA. 


In fact, the arduous travel requirements for the interviewing process limited 
participation. After having been victimized, the witness was faced with the difficulties of 
traveling to the Complaint Room regardless of weather or time of day, with no 
transportation provided no matter that it might mean a day's loss of work and pay, or 
School. Of civilian witnesses, 80-90% declined making the trip. Effective screening of the 


213 


4 188-105 


cases was then pushed back to the grand jury 2-3 days later, where the ADA might meet 
witnesses for the first time in the bulk of cases. 


If a victim chose to make the trip downtown after the crime but arrived before the 
arresting officer, he or she waited in the adjacent Victims Assistance Room. Once the 
officer cleared Central Booking and joined the victim in the waiting room, they entered the 
line for interviews with Complaint Room ADAs. Officers with victims were jumped to the 
head of the queue. 


Although actual service time took only one hour, the wait for service took another six to 
seven hours, on average. On busy nights, officers without witnesses could wait 15 hours 
or more for their cases to be called. Forty or fifty officers might fill the stairwells and 
hallways, looking for a place to sit or lean, to rest or sleep while they waited for the next 
available ADA. The average total elapsed time in service for officers following arrest was 
about 14 hours. Overtime accrued for all hours worked in excess of the normal 8 hour tour 
of duty, at the rate of $24 per hour. 


Inside the Complaint Room, attorneys, officers, witnesses, paralegals, clerks and input 
operators rubbed shoulders in a cramped, bustling hub. Desks separated by low partitions 
lined both sides of the long narrow room. Data entry was grouped in one area, with the 
interviewing for felonies and misdemeanors in other areas. Modern upholstered furniture 
and carpeting had once been installed to improve its character. But it soon wore out from 
the accumulated filth of constant use day and night, the endless grinding of cigarette butts 
and occasional insect infestations, and was replaced by linoleum floors and more durable 
institutional plastic and metal desks and chairs. 


Complaint Room ADAs screened the case by examining the facts, and applying the law 
and office policy. The most experienced lawyers decided what charges to draw up and how 
the case was to be "tracked." The charges were drawn up in an affidavit called the 
complaint, on which the defendant would soon be arraigned. Once the ADA's computers 
typed the complaint, it was sworn to and signed by the officer or victim. Felony cases were 
then assigned to one of several tracks, which determined the path of further processing. 


The most serious cases were classified as "A" cases. They were arraigned in criminal 
court and presented to the grand jury for indictment within 24 hours. The next most serious 
cases were classified "B" (regular), "C up,' or "C." "B" meant no plea would be taken at 
arraignment. The designation "C up" meant that the case could increase in importance 
pending the receipt of additional witness or offender information. Cases designated "C" 
could be resolved quickly if the defendant agreed to plead guilty to a misdemeanor, perhaps 
even at arraignment. The least serious felony cases were designated "C down" or "D." and 
usually were disposed of through pleas to misdemeanors. 


Case files containing the complaint, the arrest report, and the defendant's criminal 
history went from the Complaint Room (in operation 24 hours a day) to criminal court 
(open 16 hours a day) for arraignment. If the criminal courts were closed, the defendant 
was taken back to the precinct house until the next day to await arraignment, whose 
purpose it was to satisfy the judge that there was "probable cause" for holding a defendant 
and to set bail. 


After arraignment, the case was prepared for indictment. If the suspect was 
incarcerated, the case would come before the Grand Jury within the week. If not, two 
weeks or more might pass. An initial plea offer was made before the indictment. After 
indictment, a case could wait an average 11 months for trial. Most of the resources of the 
DA's office were focused here, on trial preparation. Unlike "riding DA" duty, which was 
performed by relatively inexperienced ADAs, felony trial preparation was reserved for the 
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more experienced attorneys. Because of frequent turnover and rapid expansion of the 
office, cases were sometimes prepared just before the scheduled trial date. 


Cases were assigned to one of several prosecuting bureaus, depending on the nature of 
the case. Most misdemeanor cases were assigned to the Criminal Court Bureau. Most 
felony cases were assigned to the Supreme Court Bureau or one of several specialized 
bureaus. Cases involving sex crimes, narcotics, organized crime, or economic crimes were 
assigned to specialized bureaus whether misdemeanor or felony. 


A large percentage of the cases were settled through negotiated pleas, with about 1096 
of the felony cases eventually going to trial. Roughly 4 months to a year elapsed between 
arrest and conviction, longer for jury trials. Some defendants viewed the delays as an illicit 
method of punishment, without benefit of a trial. Others welcomed delays, hoping that a 
case might deteriorate over time, as witnesses lost interest, confessions were recanted, 
police memories faded, or physical evidence was misplaced. 


The Chanzing Envi 


Holtzman knew that victims of crime in New York were often repeatedly victimized-- 
the poor, the weak, and the elderly were easy targets. Many did not own automobiles or 
telephones, and poor access to public transportation made the trip to the Complaint Room a 
formidable obstacle. As a result, valuable witness and victim information was lost or 
delayed. 


She felt that there had to be a way to get witnesses more involved, and give ADAs the 
information necessary to strengthen cases, and prosecute them as vigorously as possible. 
For serious crimes, the "riding DA" program was worthwhile, but it was not the solution to 
all cases. Holtzman simply did not have enough ADAs to conduct all the interviews that 
were needed in the field. 


Holtzman challenged her staff to devise solutions. Arrest volume was soaring: from 
48,000 cases in 1982, to more than 70,000 cases in 1986, and the arrest processing costs 
were increasing at an equally rapid rate. 


The Video Project 


Zach Tumin's first proposal was to install a full-motion two-way video-telephone link 
between each of the 23 precinct houses and the prosecutors at their central Brooklyn 
location. "Electronic" interviews would be substituted for the in-person interviews 
obviating the need for the arresting officer and witnesses to travel downtown. The 
complaint would be telefaxed to the precinct for signing, and then later transported 
downtown with the defendant for arraignment. 


Interviews conducted over the video link would not be taped. The record of the 
interview would be contained in the ADA's written notes, just as in a face-to-face 
interview. 


The link could be established using twinned 56 kbs telephone lines to provide 112 kbs 
bandwidth per video-telephone link. Because of the limited bandwidth, substantial 
computing power was necessary at each end to compress the audio and video signals, 
which resulted in a slight delay, much like talking over early satellite links. The technology 
was leading edge, but still rapidly developing. The quality of the available picture was less 
than perfect--details of facial expressions might be indistinct, and "looking into a person's 
eyes" was difficult. But Tumin thought it would be superior to telephone-only interviews, 
and much better than none at all. 
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Terminals would be installed at each precinct to match historical case loads, with the 
busiest precinct getting three terminals, ten precincts getting two terminals, and the rest 
being served by one. Capacity for as many as 21 simultaneous interviews would be 
installed at the Complaint Room, to minimize police waiting time at the precincts. An 
alternative proposal would install video links only at selected precinct houses, with these 
serving as a "hub" to which neighboring precincts would come for video interviews. 


Tumin believed that the video link would dramatically increase witness and victim 
participation, while having an equally dramatic impact on police overtime. For the first five 
months of 1987, four out of five arrests made in Brooklyn required overtime, and averaged 
nearly 8 hours apiece. He expected that the video project could reduce the number of cases 
requiring overtime, as well as the amount of overtime required per case. Witnesses would ` 
provide more information to prosecutors, with less burden and trauma to themselves. 


Other benefits might be realized through expanding the system in the future. A video 
link to the courts would allow defendants to be arraigned while in the precinct houses, 
reducing the time between arrest and arraignment from days to hours. Inter-precinct links 
could be used by detectives to exchange information on cases or to interview witnesses in 
other precincts. If the law were changed to permit it, police officers could testify before 
grand juries without leaving their precinct, thereby avoiding travel and waiting time 
downtown. Finally, as cases were prepared for trial, prosecutors could discuss details and 
refresh their memories through video conferences with detectives and officers in their 
precincts, again avoiding travel and waiting time. 

The expected costs of a complete video system connecting all precinct houses to central 
booking include (possible staff reductions at Central Booking or reduced police overtime 
charges have not been considered here): 


Purchase video, telephone, computers, FAX, and related equipment: $4,207,500 


Facilities construction: $ 225,000 
Telephone line installation charges: $ 64,000 
Annual telephone line fees and equipment maintenance: $ 448,000 
Additional personnel salaries: $2,850,870 


Rather than move ahead with a full implementation of the system, Tumin proposed that 
a test be conducted by installing a link between the 73rd Precinct House and the existing 
Complaint Room. The 73rd was a distant precinct with a typical cross section of cases and 
complete statistics available on its past operations. Two video telephones would be installed 
іп a room temporarily partitioned off near the Complaint Room's felony interviewing area. 
All 73rd Precinct case witnesses would be processed using the video system for several 
months. The functions of Central Booking would also be provided at the 73rd Precinct 
House, to simulate a decentralized booking process, and so that the arresting officer could 
complete all his processing without leaving the precinct. In addition, a shorter test would be 
conducted to test the alternative “hub" model, by bringing in witnesses from cases in 
adjacent precincts. 


The CACE Expert Systems Project 


If the video project succeeded in increasing participation rates of victims and witnesses 
from the then current 1046 of cases to near 100% as expected, the central prosecutors office 
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would be hard pressed to provide the necessary interviewing resources. Little would be 
gained if limited interviewing resources created a bottleneck in the video system. Holtzman 
was also concerned with maintaining high standards for case evaluation; the more 


experienced attorneys were in relatively scarce supply, because trial preparation consumed 
most of their time. 


A team of consultant system developers was called in to help develop a prototype 
"expert" computer system that could in turn help less experienced case evaluators 
interview, charge, and internally track arrest cases by providing advice, reminders and 
guidelines. A subordinate goal of the proposed System was to accelerate the process, in part 
by reducing redundant data entry. Systems would be integrated, and forms printed 
automatically based on data entered into the system at various stages of the arrest process. 


DA staff and the consultants met in March of 1987 to consider how to proceed in 
developing the prototype. A subset of narcotics arrests involving buy-and-bust "peephole" 
Scenarios was chosen as the initial area of applications. Narcotics cases represented nearly 
one-third of the Brooklyn case load, and developers felt that it was a fairly constrained 
domain. Unlike robbery or burglary cases, they involved only police and no civilians as 
witnesses, . Typically it was either a narcotics case, or it was nothing, unlike a robbery 
which might actually be a larceny or an assault, depending on the facts. 


Initial prototypes of a menu-oriented interface for rapid gathering and entry of case facts 
were developed over the next two months, using Turbo Pascal. They were designed to 
gather data necessary to all cases. This front end would eventually be coupled to an expert 
system developed in МИ, which would ask the detailed case-sensitive questions and 
provide case analysis and intelligent charging recommendations. It would rely heavily on 
knowledge engineering and rule-based representations. 


An incremental approach was taken to the project, starting with rules of rather large 
granularity, to demonstrate the system to experts in the Brooklyn office, and then 
modifying the rules to capture more detail. Harvey Casper, of the Brooklyn Narcotics 
Bureau, had provided the initial expertise for the coarse grained model of the fact patterns 
needed for the various relevant narcotics charges (sale, possession, and possession with 
intent to sell). A finer-grained model was then developed on the MI software, which broke 
down the concepts used in the first model. See Exhibit 3 for representative examples of the 
249 rules used in this prototype. Questions were displayed on the computer screen, along 
with a list of answers from which the user could select. Typically after asking a dozen or 
more questions, the program would present the recommended charges. See Exhibit 2 for 
an example of the question-and-answer interface as well as a recommended charge. The 
line of reasoning used by the computer could be traced by the user if desired, although an 
understanding of the program helped in deciphering the output. See Exhibit 4 for a trace of 
the first two questions asked by the program; the full trace of a session might extend for 10 
pages or morc. Initial feedback on the system was positive, and Tumin planned to conduct 
a hands-on test with the ADAs soon. 


The system, called Computer Aided Case Evaluation (CACE), would ultimately be 
integrated with other sources of electronic information, including police on-line booking 
systems and defendant criminal history data from state identification systems. Once the 
evaluator accepted the recommendation provided by CACE, it would be programmed to 
select, fill out, and print all appropriate forms, including the complaint. Finally, the 





1 МІ is an expert system "shell" developed by Teknowledge, Inc., which runs on an 
IBM or compatible personal computer. 
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accumulated data would be dumped into an office case-tracking system to open а new 
electronic file for each case. 


Clear-cut cases would be completed by paralegals aided by CACE, and those that were 
troublesome, borderline or otherwise "difficult to call," CACE would flag, and an 
experienced attorney in a supervisory position would be called in to make the decision. 


Once CACE demonstrated satisfactory performance on narcotics cases, Tumin planned 
to expand its scope to include robbery and burglary cases, most of which involved civilian 
witnesses, making the charging decision more ambiguous. 


Extensions of CACE: The PLEABARX System 


The PLEABARX system Tumin proposed was designed to implement standardized, 
one-time-only plea bargain offers, a policy Holtzman expected would provide consistency 
between cases and substantially increase the price of committing a crime in Brooklyn. It 
was seen as an extension of standardized charging provided by the CACE system. 


PLEABARX was envisioned as a computer-based system using artificial intelligence 
techniques to structure the process of plea bargaining. The computer program would use 
data retrieved from surveys of hundreds of closed felony cases in Kings County to identify 
the probable outcomes of plea negotiations, trial and penalty for different offers on cases. 
Using these plea outcomes and trial forecasts, office policy could be planned regarding the 
minimum acceptable plea offer for any given combination of case and defendant elements. 


The policy would then be embodied in a computer program into which "live" case data 
would be entered as cases were indicted. For any combination of case and defendant 
characteristics, such as criminal histories, the computer program would specify the 
minimum and maximum plea offer to be made in each case. The system would then be изед 
to implement an experimental policy of one-time-only plea bargains. 

Implications and Limitation: 

As Holtzman reviewed the potential applications of information technology available to 
support her strategic goals, she pondered the unexpected second-order impacts they might 
have and the limits of the technology. She wanted to ensure that people did not rely too 
much on the computers and neglect to think. 


Embedding intelligence in the early case processing would change the roles of the 
people involved. How would they accept the new technology? Would the police and 
witnesses object to being interviewed over a video link and by a computer aided 
interviewer? Most of the ADAs considered a tour of duty at the Complaint Room as a 
necessary evil before getting to the real work of trial preparation. Possibly ADAs could be 
replaced completely in this function by paralegals. Maybe the system could even be 
decentralized to the police in the local precincts. But would the interests and values of the 
DA's office be represented? 


Finally, how far along the processing stream could technology be applied? Should she 
experiment with a computer-aided plea bargaining process? Were there other potential 
applications? 
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Exhibit 2 


THE BROOKLYN DA'S OFFICE: CLIENT CONTACT SYSTEMS 


CACE Input Screen 


Execution Knowledge Base Cache Tracing 





APPLICATION DISPLAY- 
Charge 1 count of 220.39 for sale of narcotics 

Charge 1 count of 220.16 for possession with intent to sell narcotics 
Charge 1 count of 220.03-for possession of narcotics 











QUESTION- ANSWER CF- 
Did the crime take place on or near school yes 
grounds? no В 

unknown 











Space to Mark 
F2 Scroll F9 Mode F10 Menus МЕ Teknowledge, Inc. READY 
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Exhibit 3 
THE BROOKLYN DA'S OFFICE: CLIENT CONTACT SYSTEMS 


CACE Example Rules 


kb-20: 
if X-drugs = heroin or 
X-drugs = cocaine or 
X-drugs = pills 
then X-charge drugs = narcotics. 


D 


kb-31: 
if sale-drugs - D or 
found-drugs = D 
then possession-drugs - D. 


kb-36: 
if type of sale = undercover or 
(buyerArrested = yes and 
askUser('Can the police describe what was sold?') - yes) then 
saleRecovered = yes. 


kb-48: 
if (sale-track = с down or 
possession-track = c down) and 
(not record = maybe or 
(record = maybe and 
,Sisplay([ 'NOTE:',nl,'If defendant has any pending felony сћаггез', 


or prior felony convictions,',nl, 
' 


or is currently serving any sentence or has ', 'a 
serious record,',nl,'the case must be retracked', ' to B - no 
arraignment disposition is permitted.',nl,nl]))) then track = c down. 


kb-66: 
if D-possessed = Q and 
possession-degree(D,Q) = second 


then possession-charge(D) = 220.18. 
kb-98: 
if type of sale = undercover and 
pills-found = 0 and 
cash-onPerson = C and 
С<= X 


then reduce(sale,pills) = yes. 


kb-112: 
if near school = yes or 
record = yes 
then noReduce = yes. 
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Exhibit 4 
THE BROOKLYN DA'S OFFICE: CLIENT CONTACT SYSTEMS 


Trace of the САСЕ Reasoning Process 





go 
Seeking display-charges. 
Using kb-1: 
noautomaticquestion(display-charges). 
Invoking kb-7: 
if charges is known and 
charges 7 [sale,C,D] and 
display(['Charge 1 count of ',C,' for sale of ',D,nl]) then display- 
charges = [sale,D]. 
Seeking charges. 
Using kb-1: 
noautomaticquestion(charges). 
Invoking kb-11: е 
if arrestCharges = sale and 
sale-charge drugs = D and 
sale-charge(D) = C 
then charges = [sale,C,D]. 
Seeking arrestCharges. 
Using kb-1: 
noautomaticquestion(arrestCharges). 
Invoking kb-16: 
if askUser('Did the defendant sell any drugs?') - yes then 
arrestCharges = sale. 
Seeking askUser(Did the defendant sell any drugs?). 
Using kb-1: 
noautomaticquestion(askUser('Did the defendant sell any drugs?')). 
Using kb-2: 
question(askUser('Did the defendant sell any drugs?')) = ['Did the 
defendant sell any drugs?']. 
Did the defendant sell any drugs? 
yes cf 100 
Noting askUser('Did the defendant sell any drugs?') = yes cf 100 because 
you said so. Found askUser(Did the cefendant sell апу drugs?). 
Noting arrestCharges = sale cf 100 because kb-16. 
kb-16 succeeded. 
Invoking kb-17: 
if saleRecovered = yes or 
askUser('Were any drugs found on the defendant?') - yes then 
arrestCharges = possession. 
Seeking saleRecovered. 
Using kb-1: 
noautomaticquestion(saleRecovered). 
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Storyboard of the Post-Arrest Process 


1 - Initial booking and searching occurred before the precinct desk 
officer. 





2 - While the arresting officer prepared the first eleven lines of the 
On-Line Booking system (OLBS) worksheet, the precinct arrest 
processing officer fingerprinted the prisoner in the first floor 
detention area opposite the desk. 
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3 - The prisoner was then photographed and offered an opportunity to make 
telephone calls. 





4 - The prisoner was then placed in temporary detention while the booking 
process continued. 
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In the event reprinting was required, the booking facility was 
notified, and 


SECURE WEAPON BEFORE. 
PRINTING PRISONER 





= јр = 


9 - The complaint report was then prepared. 





10 - Required notifications were made. 
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11 - Property was invoiced for safekeeping or presentation to the court. 





12 - The officer then returned to the secorid floor where the additional 
information was added to the OLBS. Copies of the OLBS worksheet, UF, 
61, and any other related documents were presented to the booking 
clerk who sent it by FAX to the Brooklyn DA's Complaint Room. This 


transmission served as a signal that an ADA was required for а video- 
phone interview. 








13 14 - The responding 
witnesses involved. 
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ADA interviewed the officer, complainant and any 
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15 - Upon completion of all interviews, the assigned ADA processed the 
case, prepared a court complaint, and sent it, via FAX, to the 
precinct where it was signed and sworn to by those interviewed. At 
this point, the arresting officer's tour was completed and all 
complainants and witnesses were excused. 





16 - Twice a tour, or more frequently vhen activity dictated, а court 
division patrolwagon operator collected the signed complaints and 
related papers from the booking sergeant. 
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17 & 18 - Prisoners awaiting arraignment were then transported to Brooklyn 
Central Booking where they underwent probation interviews. The 
arrestees, along with their completed fingerprint rap sheets from 
Albany, and their signed court complaints, were then presented to 


court for arraignment. 








OPIM 210 - Midterm Examination 
Spring, 1998 
Professor Hitt 
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For this exam you are allowed one sheet of paper (8 1/2" x 11", both sides) for notes, but 
no other materials may be used. You will have 80 minutes to complete this exam. 


Name or SSN (for anonymity in grading): 
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Part I - Multiple Choice (36 points total/2 points per question) 


Please choose the best answer to the following question (circle the letter corresponding to 
your choice). 


. Which of these provides the fastest data communication speed: 
ISDN 

ТІ 

10-base-T 

. 100-base-TX 

T3 


оро pe 


2. Triangles and squares are all closed polygons. All closed polygons have an area. A 
data structure that "knows" that triangles and squares have an area, only using the two 
previous assertions is utilizing: 

. encapsulation 

. inheritance 

. polymorphism 

. abstraction 

. selection 


Ољо сь 


An electronic meeting room ог GDSS (as described in class) is an example of: 
А same-time, different-place groupware tool 

А same-time, same-place groupware tool 

- A different-time, same-place groupware tool 

. А different-time, different-place groupware tool 

None of the above 


овосво 


- The assembly language for a Pentium processor is an example of a: 
. First generation language 

- Second generation language 

Third generation language 

Fourth Generation Language 

Fifth Generation Language 


PRO gp» 


- TCP/IP and UDP are both examples of: 

. Network protocols used on the internet 

. Network protocols used only on local area networks 
Protocols used for analog communication 

. OSI Layer 2 services 

. OSI Layer 1 services 


о &0 c 9 t 
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6. "Merced" is а 64-bit processor under development by Intel and HP for the use in 
workstations. From this description you know that: 

. It is faster than a Pentium 

- The data bus is likely to be 8 bytes wide 

. It is capable of executing SIMD instructions 

. It is entirely a RISC processor 

. None of the above 


оро ср 


7. Some day soon, network cards will be able to communicate at speeds approaching 
1Gigabit/second. To obtain maximum performance you would most likely connect this 
card to: 

. The serial bus 

. The ISA bus 

. The PCI bus 

. The memory bus 

. either the PCI or ISA bus 


оро св» 


8. Iam writing a program in which it would be useful to be able to automatically use 
features of Microsoft Excel (installed on the same machine). This could be best 
accomplished using: 

. the Excel API 

DDE 

. ActiveX 

. JavaScript 

- None of the above can accomplish the task 


ово се» 


9. The reason Phillips Petroleum could not achieve sustainable competitive advantage 
with the EIS is that: 

a. It did not matter in a positive way 

b. It could be easily imitated 

C. It was technically too hard to "keep it up" 

d. The system was not expensive enough 

€. The system did not use enough leading edge technology 


10. When manufacturers introduced 56K modems it forced makers of 33.6K modems to 
lower their prices. This is an example of: 

а. Substitutes 

b. Supplier Power 

c. Buyer Power 

d. Rivalry among firms 

e. Barriers to entry 


236 


11. Bill Gates is quoted as saying that if technical progress in the automobile industry 
was as fast as technical progress in the computer industry a Cadillac would cost less than 
$10 and get over a thousand miles to the gallon. This is a result of: 
a. Metcalfe's Law 
b. The dramatic increase in software development productivity 
c. The emergence of network computers 
d. Moore's law 
e. Microsoft being a monopoly 


12. It is highly unlikely that a competitor can displace Microsoft Windows as the 
dominant operating system (OS) on personal computers because developers are only 
likely to develop products for the dominant OS, leaving competing OS with no 
applications. This is an example of: 

a. Network externalities 

b. Economies of scale 

с. Price discrimination 

d. Economies of scope 

е. Congestion extemalities 


13. In 1914, industrial engineers argued that work should be designed such that "the 
laborer need only follow instructions, he need not stop to think". This is an example of: 
a. Decentralization of decision rights 

b. Centralization of decision rights 

c. Monitoring systems 

d. Output-based incentives 

e. Effective use of specific knowledge 


14. The main reason(s) that organizations are beginning to replace hierarchical databases 
with relational databases is that: 

a. Computing power is much cheaper than before 

b. It is easier to analyze data in relational databases 

c. Relational databases are faster for routine transaction processing 

d. Aand B 

е. АП of the above 


15. The dominant language for describing the content of web pages is: 
a. Postscript 

b. Hypertext Transfer Protocol (HTTP) 

c. Hypertext Markup Language (HTML) 

d. Structured Query Language (SQL) 

e. HTTP and HTML 





16. Fiber-Optic Distributed Data Interface (FDDI) is a technology used for high-speed 
communications links for the internet backbone. For these links it is important that 
network throughput is maximized and all devices get a predictable amount of access to 
the network. Therefore, the network layer (OSI layer 2) utilizes: 

а. CSMA/CD technology 

b. Ethernet technology 

c. Token-passing protocols (similar to Token ring) 

d. 10-base-T 

е. 10-base-2 


17. To create a digital signature on an e-mail message using a public-key cryptosystem, 
the following key is applied to a hashed version of the message before it is sent: 

а. The public key of the sender 

b. The private key of the sender 

C. The public key of the receiver 

d. The private key of the receiver 

€. The public key of the sender, then the private key of the sender 


18. The "Expense Tracking System" at the Tiger Creek Mill is best described as: 
a. Enterprise resource planning 

b. A decision support system 

с. CAD/CAM 

d. A JIT Inventory System 

€. A data mining tool 


19. The Pentium II places the level 2 cache in the same device package as the processor to 


maximize the speed of the interconnection. This cache is most likely a: 
a. dynamic RAM 

b. static RAM 

c. EEPROM 

d. DVD (digital video disc) 

е. ROM 


20. The major reason network PCs are likely to be cost effective in corporate 
environments is: 

а. They save the cost of a disk drive 

b. They save the cost of installing a Local Area Network 

c. They reduce the cost of administering the network, PC hardware and software 

d. Larry Ellison (CEO of Oracle) says they are cheaper 

е. They prevent employees from spending the day downloading pornography from the 
web 
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1. (3 points) Ilike dogs. Therefore I have decided to use the word dog as my password 
on an Unix machine connected to the intemet (note to exceedingly well informed people: 
assume that this machine does not use password shadowing). Briefly explain why this is 
а bad idea (even if people don't know I like dogs). 











2. (3 points) Why do network administrators prefer star configuration networks? 








3. (3 points) Why are RISC processors usually used in laser printers instead of CISC? 








4. (3 points) What is the primary difference between general and specific knowledge? 








5. (4 points) Producers of photographs would like to protect their intellectual property by 
including a digital "watermark" to uniquely identify the owner of a photograph. One way 
to implement this is to add additional data to the image that makes small changes in the 
color of very fine details of the original image (recognizable by a computer but not 
enough to be perceived by the human eye). What is a potential problem of this approach 
when applied to images that are designed to be on web pages or transmitted in other 
media with bandwidth constraints? 
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1. Eddie is а city employee whose job is to run a service facility for all the city vehicles 
inthe town of Springfield. The Springfield garage is charged with maintaining a the city 
fleet which includes police cars, garbage trucks and regular sedans. Eddie's job is to 
maintain a specified level of availability (e.g. no more than 1096 of the city vehicles in 
any class should be out of service) while minimizing cost to the city. To accomplish this 
Eddie has a staff of 100 mechanics (trade school educated with about 5 years of 
experience servicing cars on average), 20 supervisors (usually former mechanics with 104- 
years of experience who also have a technical certification of their skill) plus an 
additional 20 or so administrative staff and senior management. All mechanics work in 
five person teams with one supervisor and all staff are paid a fixed wage. The facility has 
a 15% staff turnover rate which is normal for both private and public sector garages. 


Costs are driven by the number of labor hours of mechanic time used on each vehicle and 
the amount of parts used. Workers have substantial flexibility in performing their work; 
they perform both diagnostic and repair work, and are responsible for selecting the parts 
they need. The diagnostic part is quite difficult and requires substantial problem solving 
skills and experience whereas the basic repair is well outlined in standard service 
manuals. Mechanics are also responsible for deciding whether repair a part (saving parts 
cost, but incurring labor hours) or replace a part. A computer system is available that 
tells the historical average repair labor hours for each type of repair on each type of 
vehicle based on the diagnosis of the problem. 


Supervisors mainly watch to make sure that workers are working during their shift, 
consult on repairs when needed, and try to ensure repairs are done properly. A car which 
is not repaired properly will often return to the garage for the same problem again 
(although by random chance, some "returns" just happen regardless of repair quality) 
Unfortunately, unless the supervisor is present for the entire repair, it is difficult to judge 
the quality of the work when the car leaves the garage. 





1. Eddie has hired you as a consultant to help him increase performance of his shop. 
Suppose Eddie were to implement the following system: have the supervisor evaluate 
each car and recommend a repair. The job is then assigned to the mechanic. The 
mechanic is then paid a bonus (or penalty) based on whether the repair is completed faster 
or slower than the computer system says the repair should take, but the base salary 
remains the same 


a. What are the advantages of such a system over the previous organizational design? (5 
points) 


b. What are the disadvantages of such a system? (10 points) 
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c. What would you suggest they do to improve performance (you are free to use elements 
of the design described above). Be sure to describe organizational changes and 
information systems changes needed to support the new organization. Please be clear why 
you believe these changes will work. (10 points) 


2. Open Database Connectivity (ODBC) is a standard which allows database systems to 
interoperate. The idea is that a user with one software package (say dBase IV) can use 
the ODBC facilities to access or write to another type of database (say Oracle). To 
become ODBC compliant, a database vendor needs to design ODBC drivers for their 
System. The ODBC drivers then provide the common communication system between 
database systems. 


a. If this technology is widely adopted, who is likely to win and who is likely to lose? 
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“Managers need not—and should not— 
abandon the effort to justify computer- 
integrated manufacturing 
on financial grounds. Instead, 
they need ways to apply 
the DCF approach more 
appropriately.” 


Must CIM 
be justified by faith 


alone? 





Robert S. Kaplan 


__ ET _. о ______________ 


When the Yamazaki Machinery Com- 
pany in Japan installed an $18 million flexible manu- 
facturing system, the results were truly startling: a re- 
duction in machines from 68 to 18, in employees from 
215 to 12, in the floor space needed for production from 
103,000 square feet to 30,000, and in average process- 
ing time from 35 days to 1.5.' After two years, however, 
total savings came to only $6.9 million, $3.9 million of 
which had flowed from a one-time cut in inventory. 
Even if the system continued to produce annual labor 
savings of $1.5 million for 20 years, the project’s return 
would be less than 10% per year. Since many U.S. 
companies use hurdle rates of 15% or higher and pay- 
back periods of five years or less, they would find it 
hard to justify this investment in new technology — 
despite its enormous savings in number of employees, 
floor space, inventory, and throughput times. 

The apparent inability of traditional 
modes of financial analysis like discounted cash flow 
to justify investments in computer-integrated manu- 
facturing (СІМ) has led a growing number of managers 
and observers to propose abandoning such criteria for 
CIM-related investments. "Let's be more practical,” 
runs one such opinion. "DCF is not the only gospel. 
Many managers have become too absorbed with DCF 
to the extent that practical strategic directional consid- 
erations have been overlooked.” 

Faced with outdated and inappropriate 
procedures of investment analysis, all that responsible 
executives can do is cast them aside in a bold leap of 
strategic faith. "Beyond all else," they have come to be- 
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fessor of Accounting at the Harvard Business School and a 
professor of industrial administration at Carnegie-Mellon 
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lieve, “capital investment represents an act of faith, а 
belief that the future will be as promising as the pres- 
ent, together with a commitment to making the future 
happen/^ 

But must there be a fundamental con- 
flict between the financial and the strategic justifica- 
tions for CIM? It is unlikely that the theory of discount- 
ing future cash flow is either faulty or unimportant: 
receiving $1 in the future is worth less than receiving 
$1 today. If a company, even for good strategic reasons, 
consistently invests in projects whose financial returns 
are below its cost of capital, it will be on the road to 
insolvency. Whatever the special values of CIM tech- 
nology, they cannot reverse the logic of the time value 
of money. 

Surely therefore, the trouble must not 
Не in some unbreachable gulf between the logic of 
DCE and the nature of CIM but in the poor application 
of DCF to these investment proposals. Managers need 
not—and should not—abandon the effort to justify CIM 
on financial grounds. Instead, they need ways to apply 
the DCF approach more appropriately and to be more 
sensitive to the realities and special attributes of CIM. 


—— 100 ашаган араа са 


"Technical issues 


The DCF approach most often goes 
wrong when companies set arbitrarily high hurdle 
rates for evaluating new investment projects. Perhaps 
they believe that high-return projects can be created by 
setting high rates rather than by making innovations 
in product and process technology or by cleverly build- 
ingand exploiting a competitive advantage in the mar- 
ketplace. In fact, the discounting function serves only 
to make cash flows received in the future equivalent to 
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cash flows received now. For this narrow purpose- the 
only purpose, really, of discounting future cash flows— 
companies should use a discount rate based on the 
project's opportunity cost of capital (that is, the retum 
available in the capital markets for investments of the 
same risk). 

It may surprise managers to know that 
their real cost of capital can be in the neighborhood 
of 8%. (See Part I of the Appendix at the end of the arti- 
cle.) Double-digit hurdle rates that, in part, reflect 
assumptions of much higher capital costs are consider- 
ably wide of the mark. Their discouraging effect on 
CIM-type investments is not only unfortunate but also 
unfounded. 

Companies also commonly underinvest 
in CIM and other new process technologies because 
they fail to evaluate properly all the relevant alterna- 


l tives. Most of the capital expenditure requests I have 


seen measure new investments against a status quo al- 
ternative of making no new investments—an alterna- 
tive that usually assumes a continuation of current 
market share, selling price, and costs. Experience shows, 
however, that the status quo rarely lasts. Business as 
usual does not continue undisturbed. 

In fact, the correct alternative to new 
CIM investment should assume a situation of declin- 
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ing cash flows, market share, and profit margins. Once 
a valuable new process technology becomes available, 
even if one company decides not to invest in it, the 
likelihood is that some of its competitors will. As 
Henry Ford claimed, “If you need a new machine and 
don't buy it, you pay for it without getting it.” (Fora 
more realistic approach to the evaluation of alterna- 
tives, see Part ILof the Appendix at the end of the 
article.) 





is its bias toward incremental rather than revolution: 
ary projects. In many companies, the capital approval 
process specifies different levels of authorization de- 
pending on the size of the request. Small investments 
{under $100,000, say) may need only the approval of the 
plant manager; expenditures in excess of several mil- 
lion dollars may require the board of directors’ approval. 
This apparently sensible procedure, however, creates 

an incentive for managers to propose small projects 
that fall just below the cut-off point where higher level 
approval would be needed. Over time, a host of little 
investments, each of which delivers savings in labor, 
material, or overhead cost, can add up to а less-than- 
optimal pattern of material flow and to obsolete pro- 
cess technology. (Part Ш of the Appendix shows the 
consequences of this incremental bias in more detail.) 
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Introducing CIM process technology is 


. not, of course, without its costs. Out-of-pocket equip- 


ment expense is only the beginning. Less obvious are 
the associated software costs that are necessary for 
CIM equipment to operate effectively. Managers should 
not be misled by the expensing of these costs for tax 
and financial reporting purposes into thinking them 
operating expenses rather than investments. For inter- 
nal management purposes, software development is as 
much a part of the investment in CIM equipment as 
the physical hardware itself. Indeed, in some installa- 
tions, the programming, debugging, and prototype de- 
velopment may cost more than the hardware. 

There are still other initial costs: site 


preparation, conveyors, transfer devices, feeders, parts 


orientation, and spare parts for the CIM equipment. 
Operating and maintenance personnel must be re- 
trained and new operating procedures developed. Like 
software development, these tax-deductible training 
and education costs are part of the investment in CIM, 
not an expense of the periods in which they happen to 
be incurred. 

Further, as some current research has 
shown, noteworthy declines in productivity often ac- 
company the introduction of new process technology. 
These productivity declines can last up to a year, even 
longer when a radical new technology like CIM is in- 
stalled. Apparently, the new equipment introduces se- 
vere and unanticipated process disruptions, which lead 
to equipment breakdowns that are higher than expect- 
ed; to operating, repair, and maintenance problems; to 
scheduling and coordination difficulties; to revised 
materials standards; and to old-fashioned confusion on 
the factory floor. 

We do not yet know how much of the 
disruption is caused by inadequate planning. After in- 
vesting considerable effort and anguish in the equip- 
ment acquisition decision, some companies no doubt 
revert to business as usual while waiting for the new 
equipment to arrive. 

Whatever the cause, the productivity 
decline is particularly ill timed since it occurs just 
when a company is likely to conduct a postaudit on 
whether it is realizing the anticipated savings from the 
new equipment. Far from achieving anticipated sav- 
ings, the postaudit will undoubtedly reveal lower out- 
put and higher costs than predicted. 


I —— |____. | |___ | с је = | у 
Tangible benefits 
The usual difficulties in carrying out 


DCF analysis choosing an appropriate discount rate 
and evaluating correctly all relevant investment alter- 
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natives—apply with special force to the consideration 
of investments in CIM process technology. The greater 
flexibility of CIM technology, which allows it to be 
used for successive generations of products, gives it a 
longer useful life than traditional process investments. 
Because its benefits are likely to persist longer, over- 
estimating the relevant discount rate will penalize CIM 
investments disproportionately more than shorter 
lived investments. The compounding effect of exces- 
sively high annual interest rates causes future cash 
flows to be discounted much too severely. Further, if 
executives arbitrarily specify short payback periods for 
new investments, the effect will be to curtail more CIM 
investments than traditional bottleneck-relief projects. 

But beyond a longer useful life, CIM 
technology provides many additional benefits — better 
quality, greater flexibility, reduced inventory and floor 
space, lower throughput times, experience with new 
technology – that a typical capital justification process 
does not quantify. Financial analyses that focus too 
narrowly on easily quantified savings in labor, materi- 
als, or energy will miss important benefits from CIM 
technology. 





Inventory savings 


Some of these omissions can be easily 
remedied. The process flexibility, more orderly product 
flow, higher quality, and better scheduling that are typ- 
ical of properly used CIM equipment will drastically 
cut both work-in-process (WIP) and finished goods 
inventory levels. This reduction in average inventory 
levels represents a large cash inflow at the time the 
new process equipment becomes operational. This, of 
course, is a cash savings that DCF analysis can easily 
capture. 

Consider a product line for which the 
anticipated monthly cost of sales is $500,000. Using 
existing equipment and technology, the producing divi- 
sion carries about three months of sales in inventory. 
After investing in flexible automation, the division 
heads find that reduced waste, scrap, and rework, great- 
er predictability and faster throughput permit a two- 
thirds reduction in average inventory levels. (This is 
not an unrealistic assumption: Murata Machinery Ltd. 
has reported that its FMS installation permitted a two- 
thirds reduction in workers, a 450% increase in output, 
and a 75% cut in inventory levels.) 

Pruning inventory from three months 
to one month of sales produces a cash inflow of $1 mil- 
lion in the first year the system becomes operational. 
If sales increase 10% per year, the company will enjoy 
increased cash flows from the inventory reductions in 
all future years too that is, if the cost of sales rises 
to $550,000 in the next year, a two-month reduction 
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Example of an FMS 
justification analysis 
With the following analysis, one U.S. manufacturer 


of air-handling equipment justified its investment in 
ап FMS installation for producing a key component: 


نا — 


Table А 























1 
Internal manufacture of the component is essential Conventional FMS 
for the division's long-term strategy to maintain its equipment 
capability to design and manufacture a proprietary EN 
product. Utilization. 30 %-40 % B0 %-90% 
2 a cia 
The component has been manufactured on mostly [od adw F 14 
conventional едшртег!– some numerically {including indirect 
contolled - with an average аде of 23 years. То Workers, Such as 
manufacture a product in conformance with current host ido male" 
quality specifications, the company must replace inspection, ond 
this equipment with new conventional equipment or rework)* 
advanced tech 1 оез 
3 em "оюду Reouced: scrap - $ 60.000 
" and rework jalh 

Thealternatives are: = Roo M 
Conventional or numerically controlled stand-alone. Inventory. $ 2,000,000 5 1.100.000 
Transfer line. 

на i = 
Machining cells. iie. 99:200000 
FMS. 
4 


FMS compares with conventional technology as 
Table A shows. 
5 





“Each employee costs $36,000 a year in 
wages and fringe benefits. 

inventory reductions because of shorter 
lead times and flexibility. 


Intangible benefits include virtually unlimited flexi- 
bility for FMS to modify mix of component models to 
the exact requirements of the assembly department. Table B 
6 

The financial analysis for a project life of ten years 
compares the FMS with conventional technology 









































(static sales assumptions, constant, or base-year, Year Investment Operating Tarsaing Karti 
dollars) as Table B shows. nas Tenens Som 
T depreciation 
With dynamic sales assumptions showing expected 
increases in production volume, the annual operat- 3 KE =a 
ing savings will double in future years and the finan- 0 59200 sumpt C$ mm Srn 
cial yield (still using constant, base-year, dollars) will 1 1.4288 1311 1.3701 
increase to more than 17% per year. = UG mm ЕЕ 
Onthe basis of this analysis and recognizing the 3 1,428 1,835 1,632 
value of the intangible item (5), which had not been = 
incorporated formally, the company selected the 4 1.428 1.835 1832 
FMS option. 5 1,428 1835 1632 
6 1408 па 
7 1428 74 
8 1,428 714 
F 1,428 a па 
10 1428 ПА 





After-tax yield: 11.1 96. 
Payback period: during year 5. 


+$ 900 = inventory reduction at start of 
project. 

1.428 = 38 fewer employees at 

Lá Занат 660,000 scrap. 
and rework savings. 


%8 1,370 = (1.428) (1 -050) + 
(1:311) (050). 


_————————-——_—— 
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in inventory saves ап additional $100,000 that year, 
$110,000 the year after, and $121,000 the year after that. 





Less floor space 


CIM also cuts floor-space requirements. 
It takes fewer computer-controlled machines to do the 
same job as a larger number of conventional machines. 
Also, the factory floor will no longer be used to store 
inventory. Recall the example of the Japanese plant 
that installed a flexible manufacturing system and re- 
duced space requirements from 103,000 to 30,000 
square feet. These space savings are real, but conven- 
tional financial accounting systems do not measure 
their value well – especially if the building is almost 
fully depreciated or was purchased years before when 
price levels were lower. Do not, therefore, look to fi- 
nancial accounting systems for a good estimate of the 
cost or value of space. Instead, compute the estimate in 
terms of the opportunity cost of new space: either its 
square-foot rental value or the annualized cost of new 
construction. 

Many companies that have installed 
CIM technology have discovered a new factory inside 
their old one. This new "factory within a factory” 
occupies the space where excessive WIP inventory and 
infrequently used special-purpose machines used to 
sit. Eliminating WIP inventory and rationalizing ma- 
chine layout can easily lead to savings of more than 
50% in floor space. In practice, these savings have en- 
abled some companies to curtail plant and office expan- 
sion programs and, on occasion, to fold the operations 
of a second factory (which could then be sold off at cur- 
rent market prices) into the reorganized original factory. 





Higher quality 


Greatly improved quality, defined here 
as conformance to specifications, is a third tangible 
benefit from investment in CIM technology. Automat- 
ed process equipment leads directly to more uniform 
production and, frequently, to an order-of-magnitude 
decline in defects. These benefits are easy to quantify 
and should be part of any cash flow analysis. Some 
managers have seen five- to tenfold reductionsin _ 
waste, scrap, and rework when they replaced manual 
operations with automated equipment. 

Further, as production uniformity in- 
creases, fewer inspection stations and fewer inspectors 
are required. If automatic gauging is included in the 
CIM installation, virtually all manual inspection of 
parts can be eliminated. Also, with 10076 continuous 
automated inspection, out-of-tolerance parts are de- 
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tected immediately. With manual systems, the entire 
lot of parts to be produced before a problem is detected 
would need to be reworked or scrapped. 

These capabilities lead, in turn, to sig- 
nificant reductions in warranty expense. When Gen- 
eral Electric automated its dishwasher operation, for 
example, its service call rate fell 50%. Designing 
manufacturability into products, making the produc- 
tion process more reliable and uniform, and improving 
automated inspection can all contribute to major cash 
flow savings. Although it may be hard to estimate 
these savings out to four or five significant digits, it 
would be grossly wrong to assume that the benefits are 
zero. We must overcome the preference of accountants 
for precision over accuracy, which causes them to ig- 
nore benefits they cannot quantify beyond one or two 
digits of accuracy. 

We can estimate still other tangible 
benefits from CIM. John Shewchuk of General Electric 
claims that accounts receivable can be reduced by 
eliminating the incidence of customers who defer pay- 
ment until quality problems are resolved.’ Consider 
too that because improved materials flow can reduce 
the need for forklift trucks and operators, factories will 
enjoy a large cash flow saving from not having to ac- 
quire, maintain, repair, and operate so many trucks. All 
these calculations belong in a company’s capital justi- 
fication process. 


p nd 


Intangible benefits 


Other benefits of CIM include increased 
flexibility, faster response to market shifts, and greatly 
reduced throughput and lead times. These benefits are 
as important as those just discussed but much harder 
to quantify. We may not be sure how many zeros 
should be in our benefits estimate [are they to be mea- 
sured in thousands or millions of dollars?) much less 
which digit should be first. The difficulty arises in 
large part because these benefits represent revenue en- 
hancements rather than cost savings. It is fairly easy to 
get a ballpark estimate for percentage reductions in 
costs already being incurred. It is much harder to quan- 
tify the magnitude of revenue enhancement expected 
from features that are not already in place. 





Greater flexibility 


The flexibility that CIM technology 
offers takes several forms. The benefits of economies of 
scope that is, the potential for low-cost production 
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of high-variety, low-volume 20045 are just beginning 
toflow from FMS environments as early adopters of 
the technology start to service after-market sales for 
discontinued models on the same equipment used to 
produce current high-volume models. We are also 
beginning to see some customized production on the 
same lines used for standard products. 

Beyond these economy-of-scope applica- 
tions, СІМ reprogramming capabilities make it possi- 
blefor machines to serve as backups for each other. 
Even if a machine is dedicated to a narrow product line, 
it can still replace lost production during a second ora 
third shift when a similar piece of equipment, produc- 
ingquite a different product, breaks down. 

Further, by easily accommodating engi- 
neering change orders and product redesigns, CIM 
technology allows for product changes over time. And, 
if the mix of products demanded by the market 
changes, a CIM-based process can respond with no in- 
crease in costs. The body shop of one automobile as- 
sembly plant, for example, quickly adjusted its flexible, 
programmed spot-welding robots to a shift in con- 
sumer preference from the two-door to the four-door 
version of a certain car model. Had the line been 
equipped with nonprogrammable welding equipment, 
the adjustment would have been far more costly. 

СІМ5 flexibility also gives it usefulness 
beyond the life cycle of the product for which it was 
purchased. True, in the short run, CIM may perform 
the same functions as less expensive, inflexible equip- 
ment. Many benefits of its flexibility will show up only 
over time. Therefore, it is difficult to estimate how 
much this flexibility will be worth. Nonetheless, as we 
shall see, even an order-of-magnitude estimate may be 
sufficient. 





Shorter throughput & lead time 


Another seemingly intangible benefit 
of CIM is the great reductions it makes possible in 
throughput and lead time. At the Yamazaki factory 
described at the beginning of this article, average pro- 
cessing time per work piece fell from 35 to 1.5 days. 
Other installations, including Yamazaki's Mazak plant 
in Florence, Kentucky, have reported similar savings, 
ranging from a low of 50% reduction in processing 
time to a maximum of nearly 95%. To be sure, some of 
the benefits from greatly reduced throughput times . 
have already been incorporated in our estimate of sav- 
ings from inventory reductions. But there is also a no- 





Author's note: Especially helpful comments on the preliminary 
draft were made by Robin Cooper and Robert Hayes (Harvard 
Business School], Alan Kantrow [Harvard Business Review), 
George Kuper {Manufacturing Studies Board], and Scott Richard 
and јен Williams (Carnegie-Mellon]. 
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table marketing advantage in being able to meet cus- 
tomer demands with shorter lead times and to respond 
quickly to changes in market demand. 





Increased learning 


Some investments in new process tech- 
nology have important learning characteristics. Thus, 
even if calculations of the net present value of their 
cash flows turn up negative, the investments can still 
be quite valuable by permitting managers to gain expe- 
rience with the technology, test the market for new 
products, and keep a close watch on major process ad- 
vances. 

These learning effects have characteris- 
tics similar to buying options in financial markets. 
Buying options may not at first seem like a favorable 
investment, but quite small initial outlays may yield 
huge benefits down the line. Similarly, were a company 
to invest ina risky CIM-related project, it could reap 
big gains should the technology provide unexpected 
competitive advantages in the future. Moreover, given 
the rapid pace of technological change and the advan- 
tages of being an early market participant, companies 
that defer process investments until the new technol- 
ogy is well established will find themselves far behind 
the market leaders. In this context, the decision to defer 
investment is often a decision not to be a principal play- 
erin the next round of product or process innovation. 

The companies that in the mid-1970s 
invested in automatic and electronically controlled ma- 
chine tools were well positioned to exploit the micro- 
processor-based revolution in capabilities much high- 
er performance at much lower cost that hit during the 
early 1980s. Because operators, maintenance personnel, 
and process engineers were already comfortable with 
electronic technology, it was relatively simple to retro- 
fit existing machines with powerful microelectronics. 
Companies that had earlier deferred investment in 
electronically controlled machine tools fell behind: 
they had acquired no option on these new process 
technologies. 


ит ин 
The bottom line 


Although intangible benefits may be 
difficult to quantify, there is no reason to value them at 
zero in a capital expenditure analysis. Zero is, after all, 
no less arbitrary than any other number. Conservative 
accountants who assign zero values to many intangi- 
ble benefits prefer being precisely wrong to being 
vaguely right. Managers need not follow their example. 
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One way to combine difficult-to-mea- 
sure benefits with those more easily quantified is, first, 
to estimate the annual cash flows about which there is 
the greatest confidence: the cost of the new process 
equipment and the benefits expected from labor, inven- 
tory, floor space, and cost-of-quality savings. If at this 
point a discounted cash flow analysis—done witha 
sensible discount rate and a consideration of all rele- 
vant alternatives—shows а CIM investment to have a 
positive net present value, well and good. Even without 
accounting for the value of intangible benefits, the 
analysis will have gotten the project over its financial 
hurdle. If the DCF is negative, however, then it be- 
comes necessary to estimate how much the annual 
cash flows must increase before the investment does 
have a positive net present value. 

To see how one manufacturer justified 
its investment in FMS, turn to the insert entitled 
“Example of an FMS Justification Analysis.” 

Suppose, for example, that an extra 
$100,000 per year over the life of the investment is suf- 
ficient to give the project the desired return. Then 
management can decide whether it expects heightened 
flexibility, reduced throughput and lead times, and fast- 
er market response to be worth at least $100,000 per 
year. Should the company be willing to pay $100,000 
annually to enjoy these benefits? If so, it can accept the 
project with confidence. If, however, the additional cash 
flows needed to justify the investment turn out to be 
quite large—say $3 million per year—and management 
decides the intangible benefits of CIM are not worth 
that sum, then it is perfectly sensible to turn the invest- 
ment down. 

Rather than attempt to put a dollar tag 
on benefits that by their nature are difficult to quantify, 
managers should reverse the process and estimate first 
how large these benefits must be in order to justify the 
proposed investment. Senior executives can be expect- 
ed to judge that improved flexibility, rapid customer 
service, market adaptability, and options on new pro- 
cess technology may be worth $300,000 to $500,000 
per year but not, say, $1 million. This may not be exact 
mathematics, but it does help put a meaningful price 
on CIM’s intangible benefits. 

As manufacturers make critical deci- 
sions about whether to acquire CIM equipment, they 
must avoid claims that such investments have to be 
made on faith alone because financial analysis is too 
limiting. Successful process investments must yield 
returns in excess of the cost of capital invested. That is 
only common sense. Thus the challenge for managers 
is to improve their ability to estimate the costs and 
benefits of CIM, not to take the easy way out and dis- 
card the necessary discipline of financial analysis. 
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Appendix 


Part! 
The cost of capital 


A company always has the 
option of repurchasing its com- 
mon shares or retiring its debt. 
Therefore, managers can esti- 
mate the cost of capital for a 
project by taking a weighted 
average of the current cost of 
equity and debt at the mix of 
capital financing typical in the 
industry. Extensive studies of the 
returns to investors in equity 
and fixed-income markets during 
the past 60 years show that 
from 1926 to 1984 the average 
total return (dividends plus price 
appreciation) from holding a 
diversified portfolio of common 
stocks was 11.7% per year. 

This return already includes the 
effects of rising price levels. 
Removing the effects of inflation 
puts the real (after-inflation) 
return from investments in com- 
mon stocks at about 8.5% per 
year (see Table A).* 


These historical estimates of 
8.5% real (or about 12% nomi- 
nal) are, however, overestimates 
of the total cost of capital. From 
1926 to 1984, fixed-income secu- 
tities averaged nominal before- 
tax returns of less than 5% per 
year. Taking out inflation reduces 
the real retum (or cost) of high- 
grade corporate debt securities 
to about 1.5% per year. Even with 
recent increases in the real inter- 
est rate, a mixture of debt and 
equity financing produces a total 
real cost of capital of less than 
8%. 


Many corporate executives will, 
no doubt, be highly skeptical that 
their real cost of capital could be 
8% or less. Their disbelief prob- 
ably comes from making one of 
two conceptual errors, perhaps 
both. First, executives often 
attempt to estimate their current 
cost of capital by looking at their 
accounting return on investment 
—that is, the net income divided 
by the net invested capital of 
their divisions or corporations. 
For many companies this figure 
can be in the 15% to 25% range. 


Getting the numbers right 


There are several reasons, how- 
ever, why an accounting ROI is a 
poor estimate of a company's 
real cost of capital. The account- 
ing ROI figure is distorted by 
financial accounting conven- 
tions such as depreciation 
method and a variety of capitali- 
zation and expense decisions. 
The ROI figure is also distorted 
by management's failure to 
adjust both the net income and 
the invested capital figures for 
the effects of inflation, an omis- 
sion that biases the accounting 
ROI well above the company's 
actual real return on investment. 


The second conceptual error 
that makes an 8% real cost of 
capital sound too low is implicitly 
to compare it with today's mar- 
ket interest rates and retums on 
common stocks. These rates 
incorporate expectations of cur- 
rent and future inflation, but the 
8.5% historical return оп com- 
mon stocks and the less than 
2% return on fixed-income secu- 
rities are real returns, after the 
effects of inflation have been 
netted out. 


Now it is possible, of course, to 
do а DCF analysis by using 
nominal market returns as a way 
of estimating a company's cost 
of capital. In fact, this may even 
be desirable when you are doing 
an after-tax cash flow analysis 
since one of the important cash 
flows being discounted is the 
nominal tax depreciation shield 
from new investments. | have, 
however, seen many a company 
go seriously wrong by using a 
nominal discount rate (say in 
excess of 15%) while it was 
assuming level cash flows over 
the life of their investments. 


Consider, for example, the data 
in Table B, which is excerpted 
from an actual capital authoriza- 
tion request. Notice that all the 
cash flows during the ten years 
of the project's expected life are 
expressed in 1977 dollars, even 
though the company used a 
20% discount rate on ће cash 
flows of the several investment. 
alternatives. This assumption of 
а 20% cost of capital most likely 
arose from a prior assumption of 
a real cost of capital of about 
10% and an expected inflation 






































Table A Annual return series 
1926-1984 

Mean annual 
returns 
Series 1926-1984 1950-1984 1975-1984 
Common 117% 128% 147% _ 
Stocks 
Long-term 47 45 84 B 
Corporate 

nds 
U.S. Treasury 34 51 о 
bills 
inflation (CPI) 32 44 74 
Real annual 
returns 
net of inflation 
Series 1926-1984 1950-1984 1975-1984 
Common 85% 84% 73% 
Stocks 
Long-term 15 0.1 10 Е 
corporate 
bonds 
US Treasury 02 06 18 
bills 


ا ا س 


rate of 10% per year. But if it be- 
lieved that inflation would aver- 
age 10% annually over the life of 
the project, the company should 
also have raised the assumed 
selling price and the unit costs of 
labor, material, and overhead by 
their expected price increases 
over the life of the project. 


Itis inconsistent to assume a 
high rate of inflation for the inter- 
est rate used in a DCF calcula- 
tion but a zero rate of price 
change when you are estimating 
future net cash flows from an 
investment. Naturally, this incon- 
sistency—using double-digit dis- 
count rates but level cash flows— 
biases the analysis toward ће 
rejection of new investments, 
especially those yielding benefits 
five to ten years into the future. 
‘Compounding excessively high 
interest rates will place a low 
value on cash flows in these later 


years: а 20% interest rate, for ex- 
ample, discounts $1.00 to $.40 
in five years and to $.16 in ten 
years. If companies use dis- 
count rates derived from current 
market rates of return, then they 
must also estimate rates of 

price and cost changes for all 
future cash flows. 
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Рам! 
Measuring alternatives 


Look again at the capital authori- 
zation request in Table B. The 
cash flows from alternative 1 
assume a constant level of sales 
during the next ten years; the 
cash flows from alternative 5 
show a somewhat higher level of 
Sales based on a small increase 
in market share. The difference 
in sales revenue as currently 
projected, however, is not all that 
great. Only if managers antici- 
pate a steady decrease in mar- 
ket share and sales revenue for 
alternative 1, a decrease occa- 
sioned by domestic or interna- 
tional competitors adopting ће 
new production technology. 
would alternative 5 show a 
major improvement over the 
status quo. 


Obviously. not all investments in 
new process technology are 
investments that should be 
made. Even if competitors adopt 
new technology and profits 
erode over time, a company may 
still find that the benefits from 
investing would not compensate 
for its costs. But either way, the 
company should rest its decision 
on a correct reading of whatis 
likely to happen to cash flows 
when it rejects а new technology 
investment. 


a 


















































Table B Example ofa 

capital authorization request* 
Alternative 1 Rebuild present machines 
Year 1977 1378 1979 1980 1981 E 1986 
Sales $6,404 $6404 $6,404 $6,404 $6,404 55.404 
Cost of sales: 
Labor 168 168 168 168 168 
Material 312 312 312 312 312 
Overhead 1,557 1,557 1,557 1.557 1.557 
Alternative 5 Purchase all new machines 
Year 1977 1978 1979 1980 1981 1986 
Sales $6,404 $6724 $7,060 $7,413 $7,784 57.784 
Costof sales: 
Labor 167 154 148 152 152 x: 182 
Material 312 328 344 361 380 "s 380 
Overhead 1,557 1440 1890 з їз 1423 





"Adapted Irom Robert 5. Kaplan аг 


Glen Bingham. 


 Wilmigton Тар and Die, 


Case 199-124 (Boston: Harvard Business. 


School, 1985). 


eee 


Part Ill 
Piecemeal investment 


Each year, a company or a divi- 
sion may undertake a series of 
small improvements in its pro- 
duction process-- to alleviate 
bottlenecks, to add capacity 
where needed, or to introduce 
islands of automation based on 
immediate and easily quantified 
labor savings. Each of these 
projects, taken by itself, may 
have a positive net present 
value. By investing on a piece- 
meal basis, however, the com- 
pany or division will never get 
the full benefit of completely 
redesigning and rebuilding its 
plant. Yet the pressures to go 
forward ona piecemeal basis 
are nearly irresistible. At any 
point in time, there are many 
annual, incremental projects 
scattered about from which the 
investment has yet to be recov- 
ered. Thus, were management 
to scrap the plant, its past incre- 
mental investments would be 
shown to be incorrect. 


One alternative to this piece- 
meal approach is to forecast the 
remaining technological life of 
the plant and then to enforce a 
policy of accepting no process 
improvements that will not be 
repaid within this period. Manag- 
ers can treat the money that oth- 
erwise would have been invest- 
ed as if it accrued interest at the 
company’s cost of capital. At the 
end of the specified period, they 
could abandon the old facility 
and build a new one with the 
latest relevant technology. 


Although none of the usual in- 
cremental process investments 
may have been incorrect, the col- 
lection of incremental decisions 
could have a lower net present 
value than the alternative of de- 
ferring most investment during a 
terminal period, earning interest 
on the unexpended funds, and 
then replacing the plant. Again, 
the failure to evaluate such giob- 
al investment is not a limitation of 


DCF analysis. It is a failure of not 
applying DCF analysis to all the 
feasible alternatives to annual, in- 
cremental investment proposals. 





"Roger G. Ibbotson and Rex A. Sinquelield. 
‘Stocks, Bonds, Bills and Inflation: 

The Past and the Future 

(Charlottesville, Va.: 

Financial Analysts Research 

Foundation, 1982). 

The author has updated this study for 
returns eamed during 1982-1984. 


This estimate should be adjusted up or 
down, depending on whether the project's 
riskis above or Below the risk of the aver- 
age project in the market. А detailed dis- 
cussion of appropriate risk adjustments: 
beyond the scope of this article. Good 
treatments can be found in David W. Mul- 
lins, и. "Does the Capital Asset Pricing 
Model Work?" HBR January-February 
1982. р. 105. and in chap. 7-9 in Richard 
Brealey and Stewart Myers. Principles of 
orate Finance, 2d ed. (New York: 
ган-ни, 1984). 
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INVESTMENTS 


in Information 
Technology 


Developing a strategic application—intended to 
make a company more flexible, more responsive to 
customer needs, or more able to adapt to rapidly 
changing conditions in the competitive environ- 
ment—is fundamentally different from Invest- 
ments undertaken to automate the back office to 
reduce expenses or increase capacity. Alternative 
techniques for evaluating the business case for 
Strategic systems have been developed and have 
worked well in practice. Several cases are presented 
here. 





or investment deci- 

sions, evidence has 

shown that busi- 

nesses have diffi- 

culty in evaluating 

when to use infor- 

mation technology. This 

problem really is funda- 

mental to the continuing 

application of informa- 

tion technology in business 

and government. We have 

made far more progress in deter- 

mining how a system should be 

built; software professionals have 

readily adopted progress in algo- 

rithm and data structure design, 

significantly improving application 

performance. We have made far 

more progress in determining how 

to make systems reliable; again, the 

data-processing community has 

adopted (sometimes slowly) prog- 

ress in available tools and lan- 

guages, and in management of soft- 

ware development, statistical 

quality control, and testing, to pro- 

duce systems of greater quality. We 

have made even more progress in 

the soft areas such as interface de- 

sign. Of course, the most important 

question is determining what to 

build. In this area there has been 

very little formal progress, and 

even less has been published by the 
research community. 

The increasing competitive im- 
pact that information systems are 
having, make information technol- 
ogy а new concern of senior man- 
agement. Strategic application of 
information technology, for order 
entry, for travel agent reservation 
systems, for securities trader sup- 
port, or just for organizational in- 
frastructure are by now part of the 
executive's folklore. Calls go out 
from the executive suite for infor- 
mation systems that will deliver sus- 
tainable competitive advantage. 
How can opportunities for these 
systems be evaluated? How should 
a senior executive make the deci- 
sion to invest їп a strategic program 
based on information technology? 

Many decisions that clearly ap- 
pear to have been correct from to- 
day's perspective, were neither easy 


nor obvious at the time that they 
were reached. American Airlines's 
travel agent reservation system, 
Sabre, is today one of the most 
videly cited examples of a competi- 
tive use of information technology. 
In September 1988, when Ameri- 
can's parent, AMR, announced that 
it would consider bids for Sabre, 
Wall Street placed a value of $1.5 
billion on Sabre—at a time when 
the market capitalization of AMR 
itself was only $2.9 billion. In a 
dozen years, the reservation system 
had come to account for over half 
of AMR's operating income, and its 
market value had become greater 
than that of the airline's core busi- 
ness.' And yet when American was 
first considering the development 
of Sabre, the decision was neither 
easy nor obvious. American's major 
competitor, United Airlines, had 
developed its own system, Apollo, 
first, but stopped selling it to agen- 
des after a small initial rollout; 
American responded vigorously, 
and United's market share has 
lagged behind American's ever 
since. Perhaps more striking is the 
number of carriers that chose not to 
participate with American when 
initially offered the opportunity. 

Clearly, if given another chance, 
these carriers would not be willing 
to allow control of reservation sys- 
tems to remain in the hands of a 
competitor. This is reflected by the 
structure chosen for travel agent 
reservation systems in the rest of 
the world. Perhaps because of the 
experience in the United States, 
airlines in Europe and the Far East. 
have formed consortia—Galileo, 
Amadeus, Abacus—to own and 
operate these systems. 

These decisions are not getting 
any safer or easier: In the United 
States, Chemical Bank’s aggressive 


"Sabre and Apollo have become esendalto all 
airlines. Since these reservation systems 

used by virtually all major ravel agencies and 
since these agencies account for about 80 per 
cent of the airlines’ traffic, it is essential for all 


launch of Pronto, its electronic 
home-banking offering, ultimately 
resulted in almost no return to 
show for its multi-million dollar 
investment? And investments di- 
rected toward strategic positioning 
can now involve astronomical sums. 
National Westminster Bank, a 
major United Kingdom clearing 
bank, is replacing its entire infor- 
mation technology infrastructure at 
an estimated cost of several hun- 
dred million dollars [3]! Work has 
already begun on rewriting hun- 
dreds of the bank's 12,500 com- 
puter programs. 

These decisions are difficult be- 
cause available techniques have not 
kept pace with the needs of current 
practice. Evaluation of a system's 
development based on potential 
competitive impact is fundamen- 
tally different from evaluation 
based on cost. This is far more com- 
plex than selecting hardware based 
on throughput and the cost of 
MIPS, ог than justifying а purchase 
because the curve for transaction 
processing requirements is ар- 

proaching current capacity. It is 
also more complex than trading off 
the cost of the system against the 
reduction in operating cost attrib- 
utable to automation. This problem 
with system evaluation is just one 
specific example of a more perva- 
sive problem noted by Robert Kap- 
lan [13,18,19]: Discounted cash 
flow, and other analytic techniques 
taught to generations of M.B.A. 
students, are consistently misused 
when applied to strategic invest- 
ment decisions. Much of Kaplan's 
criticism is directed toward the de- 
sire for precision, at the expense of 
accuracy; when decision makers 
cannot precisely estimate benefits 
accurately—all too common when 
evaluating the competitive impact 
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often force the use of zero as the 
value of these benefits. These same 
analysts frequently use unjustifiably 
high estimates for the cost of capital 
as a surrogate for dealing with un- 
certainty in a meaningful way. 

There are other, more funda- 
mental difficulties with strategic 
innovations, not tied to problems 
with accounting. Often the strategic 
programs being undertaken have 
extremely long lead times. In par- 
ticular, during the time between 
making the investment decision 
and the strategic program coming 
on-line, the environment itself may 
have changed, confounding analy- 
55 and adding considerable uncer- 
tainty. This problem is particularly 
acute in rapidly changing, newly 
deregulated industries. And often 
the technologies involved are so 
new that not even the experts are 
certain about what their implica- 
tions will be. The affected manag- 
ers are often. without the experi- 
ence, information, or methodology 
needed to evaluate their programs. 

The problems of evaluating in- 
vestments in factory automation are 
illustrative. This should not be 
viewed as new technology for mak- 
ing todays automobiles, but rather 
as new technology for making to- 
morrow's automobiles. This requires 
assumptions about how manufac- 
turing engineering will advance to 
exploit new manufacturing tech- 
nology, and how marketing will be 
able to exploit the ability to make 
more limited runs—perhaps pro- 
duction runs of size one—to fill 
specific demands from individual 
customers. What are the cost impli- 
cations of these improved manufac- 
turing engineering methods? Will 
the marketplace reward greater 
flexibility with increased margins or 
market share? How can these ef- 
fects be predicted with any accu- 
гасу, or even measured after imple- 
mentation? 

Most importantly, the programs 
themselves, if successful, may so 
dramatically alter the business envi- 
ronment that their very success 
engenders much uncertainty. Cur- 
rent financial projections are conse- 


quently nearly meaningless. The 
Chicago Mercantile Exchange has 
recently announced GLOBEX, an 
electronic, screen-based system for 
after-hours trading. How will 
GLOBEX affect the profitability of 
floor traders on the Merc? Big 
Bang, the deregulation of the Lon- 
don Stock Exchange, replaced a 
comfortable, club-like trading floor 
with an efficient electronic market, 
allowing London to capture market 
share from Continental exchanges, 
and even to recapture some trading 
volume lost to American markets 
[10]. Unfortunately, in this efficient 
market it has been extremely diffi- 
cult—some would say impossible— 
for the Exchange's member firms 
to deal profitably, and the annual 
running rate of their losses is esti- 
mated to exceed £1 billion. Should 
it have been possible to estimate in 
advance the effects of this effi- 
ciency on its members’ profitability? 

When the costs and the risks are 
high enough, it is tempting for 
managers to delay action until the 
last estimate is quantified and the 
last analysis is complete. Unfortu- 
nately, in many cases this is impossi- 
ble. The numbers will never be 
known with sufficient precision or 
certainty, and the calculations. will 
not be suffidently unambiguous to 
enable the executive to decide to 
take action without risk to the firm 
or to his or her career. As David 
Freedman notes in a recent article, 
“assigning a hard value to a strate- 
gic information system is a slippery 
task that is unlikely to lead to more 
effective decision making.” In fact, 
he goes on 1o add, “insisting on a 
dollars-and-cents analysis of every 
Project can seriously damage an 
organizations ^ competitiveness." 
[16]. In the same article, Don 
Lucas, vice president of informa- 
tion systems of Otis Elevator, adds, 


sions do get made. Fortunately, 
there are some guidelines and prin- 
ciples that executives can use to 
structure their analysis of strategic 
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information systems investments. 
Based on our own study of a range 
of such analyses with major corpo- 
rations in the United States and 
abroad, including some in which we 
direcily participated, we offer the 
following suggestions: 


LESSON 
ONE 


Rank акетасмев 
Even when it is not possible to com- 
pute explicit, precise values associ- 
ated with embarking on strategic 
programs, it may be possible to esti- 
mate, with enough accuracy, to 
rank alternatives. Just as impor- 
tantly, it may be possible to struc- 
ture the analysis carefully so that 
the preferred alternative becomes 
clear, even without numerical esti- 
mates. 


Bloomberg Financial’ 


‘The problem: Merrill Lynch owns a 
minority share in Bloomberg Financial 
Markets, probably the premier analytics 
package available to the Street for sup- 
port of fixed-income investments 
(bonds). Bloomberg gets real-time price 
feeds for corporate bond offerings 
through Merrill Lynch and for govern- 
ment bonds through primary dealers; 
additional feeds from derivatives mar- 
kets provide prices for bond futures and 
for interest rate futures. Analytic pack- 
ages then allow a trader to perform a 
wide variety of functions: 
© Finding the most attractively priced 
instruments 
* Finding the most appropriate instru- 
ments to cover a short position® 
© Designing а hedge, through short 
sales, bond futures, or interest rate 


Merrill's bond traders and salesmen изе 
the system, and Merrill's most senior 
executives were deciding whether or not 
to allow Bloomberg to sell to their largest 
competitors. Should Bloomberg be un- 
chained and allowed to sell? 


An argument can be made both for and 
against selling the system to competitors. 
Con: Merrill may make more money 

selling bonds or trading for its own 


Additionally, the fixed-income market 
for corporate debt, unlike the market 
for corporate equities, lacks a central 
‘marketplace such as the New York 
Stock Exchange. As additional firms 
begin to feed their prices to Bloomberg, 
using Bloomberg as an electronic mar- 
ketplace, and as pricing information 
thereby improves, the market will be- 
come more efficient. Spreads will nar- 
row, and margins for bond traders will 
deteriorate 
Pro: If we do not do it, someone else 
will, The effect on the market will be 
the same, but we will forgo our chance 
to make a significant profit on our 
investment in Bloomberg. And it is 
Futures coutracs represent an obligation 


between two parties to trade а commodity. 
security, or other item at a later time (the ex- 


uses: А manufacturer that knows of a future 
need for foreign currency to pay suppliers 
‘can hedge with a currency future. And a bank 
with bonds or fixed interest rate loans may 
protect itself against interest rate changes 
with futures contracts. 


ЗА short position results when an investor 


iss price. 


FIGURE 1. 














Most competitors accept and use 
Bloomberg. Merrill receives greater 
software revenues from Bloomberg, 
but systems have greater impact on 
trading revenues. 














Bloomberg becomes an Industry 
standard and is widely adopted as an 
electronic market for bonds. All firms 
in the industry become reliant on 
Bloomberg. Now Merrill's software 
revenues are even better, but impact 


——Á— SIREN 





Saon 


difficult to demonstrate that our trad- 
ers or salesmen are doing any better 
than competitors because of the system. 
Con: It is always difficult to demonstrate 
soft benefits from a support system. 


And it really does not matter how prof- 
itable the business potentially can be! 
Merrill is а securities house, not a soft- 
wore house. One of Merrill's country 
heads said to me, in essence, “If the 
time ever comes when we have to re- 
place our trading income with soft- 
ware revenues, I for one say "Its time 
to fold this old trading house and 
die" 


Analysis: The analysis needed to com- 


on trading is even worse. 


$$$4ok7 S$$marja 7 $$Scome 


Bloomberg has virtually no impact z^ 
the market. Software revenues are 
modest, and impact on trading 
revenues аге at worst minor. 












pute the net present value [NPV] of the 
decision to allow Bloomberg to market 
more aggressively can be structured as 
shown in the decision tree in Figure 1. 
Only those outcomes related to the deci- 
sion to market are shown in the tree. 
If the systems are offered, and the mar- 
ketplace likes them, Merrill Lynch will 
make money on its investment in Bloom- 
berg. If the marketplace response is very 
strong, Merrill stands to make a great 
deal of money letting Bloomberg sell. 
And if the marketplace moves toward 
use of Bloomberg as а standard elec- 
tronic market for corporate debt, result- 
ing in nearly universal adoption, Mer- 
rill may find that its investment in 
Bloomberg Financial Markets was very 
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profitable indeed! Of course, in this 


1 final scenario, as the market becomes 


more transparent and more efficient, 
Merrill's bond-trading operations may 
earn less, but even this is uncertain; 
Wall Street's experience with deregula- 
lion of commissions on the New York 
Stock Exchange in 1975 indicates that 
reduction in trading costs can increase 
trading volumes 10 such an extent that 
profits are actually increased. 


It would appear that this is an extremely 
difficult financial analysis. It is neces- 
sary to determine probabilities of each of 
four outcomes: ranging from extremely 
limited marketplace response to wide- 
Spread adoption as an industry standard 
for an electronic market for corporate 
bonds. It is then necessary to estimate the 
associated beneficial and negative im- 
acts for each outcome on revenue. One 
positive component, Фор, represents the 
contribution from Merrill's partial owun- 
erskip of Bloomberg. A second compo- 
nent, Smergis Tepresenis the change in 
trading profits associated with more effi- 
Gient and more competitive markets; this 
ds expected to be negative, but if trading 
volumes are increased substantially this 
may actually be positive. A third compo- 
nent, Scomp, represents the loss in trad- 
ing income due to the increase in com- 
petitors’ skills and the loss of Merrill's 
traders" advantage when Bloomberg is 
more widely available. 

Thus, determining the NPV requires at 
Least fourteen estimates: four probabili- 
ties, four estimates of Sugo and three es- 
timates of Smergin and $comp- It is virtu- 
ally impossible to get an accurate 
prediction for any of these numbers. 
Moreover, the final overall value com- 
puted for the decision may be strongly 
affected by а small change in probabili- 
без. It is not surprising, therefore, that 
the mast senior management at Merrill 
Lynch was unable to agree, for over a 
year, on a course of action. 


Alternative Analysis: Poradasically, 


tree. This is illustrated in а variant of 
the decision tree shown in Figure 2. 

Note that with the tree structured as in 
Figure 2, Merrill's preferred course of 
action is now clear. If the systems will 


have only limiud impact on the market, 
they should be sold and Merrill should 
accept its share of the limited additional 
profit that Bloomberg earns. Even if the 
Systems have significant market impact, 
however potentially damaging they are 
to Merrill's trading profis, the firm 
Should still allow Bloomberg to sell them. 
Compare the top three branches in Fig- 
ure 2 with the following four. We can 
safely assume that pO equals zero. Now 
it becomes clear that the two top subtrees, 
in which Merrill Lynch allows Bloom- 
berg to sell more widely and in which 
Merrill- Lynch does not, respectively, 
have identical structures. The probabili- 
ties associated with different market- 
place responses are the same. The poten- 
tial for negative impacts on Merrill's 
trading operations, Фора Gnd $comps 
are also the sane. The only difference is 
the firm's potential to earn significant 
profits from йз investment in Bloomberg 
1f Bloomberg is allowed to sell more ag- 
gressively. If Blomberg sells to Merrill's 

itors, Merrill receives its share of 
these profits. If it does not, then a com- 
petitor will eventually earn comparable 
profits instead, This is a very major dif- 
ference indeed! Clearly, even in the case 
where Bloomberg has the potential to 
affect the market, Merrill prefers to re- 
ceive some offseting profits from its in- 
vestment, and should allow Bloomberg 
to sell. 


Thus, by careful restructuring, we have 


amount of data that would be difficult 
or impossible to obtain, to an equivalent. 
problem that сал be solved by inspection 
with the information. already at hand. 
Key lessons: Sometimes the decision 
can be made rationally and analytically, 
even when it cannot be made numeri- 
cally. If the problem can be structured зо 
that the ranking of various courses of 
action is insensitive to a wide range of 
assumptions, it may not be necessary to 
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compute the expected return of each 
action. 

Two hey lessons emerge from this analy- 
sis, which are general and readily ap- 
plied to strategic systems investments. 
Merrill Lynch was able to avoid the fol- 
lowing two traps, frequently encoun- 
tered when considering strategic systems 
[i]: 


1. The trap of the negative net pres- 
ent value 

2. The trap of the vanishing status 
quo 


Usually, strategic systems projects in- 
volue a substantial additional invest- 
ment, unlike the one considered here; it 
is then increasingly difficult to justify an 
investment that appears to have а nega- 
tive net present value. As we have seen, 
it does not matter whether or not the de- 
cision’s value is positive in absolute 
terms; it matters only that the value is 
superior to (less negative than) the alter- 
natives. As in many strategic invest- 
ments, the alternative to taking action 
may not be the continuation of the sta- 
tus quo. Frequently а. competitor will 
choose to exploit an opportunity even if 
the firm does not; in this case, the alter- 
native the firm then faces is likely to en- 
tail reduced margins, loss of market 
share, and a generally deteriorating 
competitive position. Barwise et al., de- 
scribe these problems as “misstating the 
base сазе"; they argue that executives 
spend too little time considering the al- 
ternative to undertaking a strategic ven- 
ture [1]. The principal contribution of 
restructuring the problem, as in 
Figure 2, was to structure the invest- 
ment decision in the appropriate context, 
and thus to make the alternatives clear. 
Note that this analysis was not easy. The 
absence of numerical estimates does not 
imply that no data were used; rather, 


tion.® Merrill Lynch's board agonized 
over this decision for more than a year, 
before the problem was structured in а 
We challenge the idea that strategic systems 
mesi ti Ue вољни based с am eor of 
faith [22] if sufficiently precise numerical esti- 
mates are not available for discounted cash- 
flow computations. 


r 
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way that made a decision possible with- 
out precise estimates of individual com- 
petitive impacts. It is difficult to accept a 
recommendation that is not supported by 
detailed quantitative analysis. It is, 
however, in precisely this situation— 
with a great deal at risk, and no routine 


prove their value to the firn. 


The marketplace Шке Bloomberg's systems and they are 
widely adopted. Мати receives software revenues because 
of the firm's partial ownership of Bloomberg, but trading 


revenues are affected because of reduced margins and 


р2 | greater software revenues from Bloomberg. but systems have | 


Greater impact on trading revenues. 

Зил – $$maron ~ $Scomo 

SS ES 

Bloomberg becomes an industry standard and is widely 
adopted as an electronic market for bonds. All firms in the 
industry become reliant on Bloomberg. Now Мет software 
revenues are even better, but impact on trading Б even worse. 


eee RBS ces 


PO ( No competior develops or selis comparable systems. 


А competitor develops comparable systems; the marketplace 
likes them and systems are widely adopted. Мег! receives 





LESSON 
TWO 


Work with the Numbers 
Sensitivity analysis is a widely used 
technique for dealing with uncer- 
tainty in decision problems. If it is 
not known precisely what value a 





parameter will assume, then the 
analysis is repeated with alternative 
values. The analyst may vary prob- 
abilities in a decision tree, or costs 
may be varied in a linear program- 
ming formulation, to determine 
how far parameters can be varied 
without altering the decision mak- 
er's selection of a preferred alterna- 
tive. 

It may be possible to compute 
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values for costs and benefits. De- 
spite the uncertainty inherent in all 
estimates, sensitivity analysis may 
allow us to develop a fair degree of 
comfort in the conclusions. 


McKesson Drug? 


The problem: McKesson Drug Com- 
pany's Economost electronic order entry 
system is one of the best-known strategic 
information systems. It links McKesson 


 Economost is both simple and powerful. 
Tt permits a drugstore employee to order 
by walking through the store with a bar- 
code reader and recorder, and waving a 
wand at any item that appears to be in 
short supply. Goods arrive the next day, 
in the store's order quantity, laid out in 
accordance with the store's floor plan 
and complete with the stores prices. 


charge. The information captured 
through Economost has been used to 
implement enormous efficiency improve- 
ments within McKesson, and а large 
portion of the benefits derived from these 
improvements have been passed along to 
McKesson’s customers. The system is so 
attractive that over 99 percent of 
McKesson's order flow arrives electroni- 
cally. 

Economost clearly has been strategic. In 
the first decade following iis introduc- 
tion, the number of drug wholesalers in 
the United States was reduced by 50 
percent—from 180 to 90. Companie 
unwilling or unable to offer electronic 
order entry Systems to their customers 


take the basic system for granted, assum- 
ing that the decision to invest in 
E 

соломою ds easy, almost preor- 


Actually, the decision was not easy. A 
small prototype electronic order entry 
system was attempted in 1973 in three 
sites, and response to it was mixed. 


pee pi 
soa A Case 
Economos, А Strategic Use of lnforatxion 
Stems? (6) and from phone conversations 
Dave Malmberg of McKesson Corp. 


McKesson's sclespeople thought it was 
competing with them, and they hated il. 
Senior management realized that they 
were giving users of the system major 
price concessions, and were convinced it 
was а bad ide. Dave Malmberg, now 

the senior straiegic planning officer for 
McKesson Corporation, was told “We 
know its а terrible idea. Build а model to 
prove it!” 

A model was бази and run under a wide 
range of assumptions, but the system still 
looked surprisingly attractive. Develop- 
ment of Econonast was therefore begun. 
Analysis: Malmberg had to model the 
way the system vould reduce McKesson's 
own casts, allowing them to reduce the 
prices they charged. He had to model the 
way reduced prices, and increased con- 
venience, would increase customer order 
flow by getting customers to increase the 
share of their stock ordered from McKes- 
son. He had to make assumptions about 
customers’ willingness to cut their order 
frequency from once or twice a day to 
once or twice a week. There were no ac- 
curate estimats available for any of 
these. This зеет to be an obvious ~ 
tunity for sensitivity analysis, which was 
of course performed. The target measure 
was return on investment [ROI], and 
the critical variables changed in the sen- 
sitivity analysis were pricing levels and 
sales effort. 

It was possible, however, for McKesson 
to arrange its investment in stages. Ini- 
tially, a quick-cnd-dirty implementation 
was slapped together and installed in а 
‘fea sites, at very limited cost, As the re- 
sponse to the system was received, the 
model was recalibrated, fit to the data, 
and rerun. Thas it was possible to те- 
duce risk early, before significant soft- 
‘ware investment was made. 

Key lessons: Where there is uncer- 
tainty, but the possibility of quantifying 
some of the critical variables exists, fi- 
nancial analysis can be quite valuable. 


easy, requiring litde formal analysis. 
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The sensitivity analysis that McKesson 
performed was essential in allowing 
them to reach their decision. 

The timing both of the investment, and 
the reduction of uncertainty, can be сти- 
ical. Here, McKesson was able to obtain 
information, refine its model, and re- 
work the numbers before incurring full 
development costs. And had the initial 
response been very different from the 
predictions, the firm would have been 
able to stop the project with very little last 
investment. 

Post script: Economost was clearly а 
very good thing for McKesson, and fail- 
ure to implement it would have been ex- 
tremely dangerous. Still, it is interesting 
that а system that we now believe was a 
strategic necessity—instrumental in 
saving the drug wholesale business from 
pressures created by chain stores—was 
justified on such prosaic grounds. Im- 
pact on the industry was never consid- 
ered. ee response also was not 


LESSON 


‘There are many forms of risk, ге- 
quiring many different approaches 
to risk management. 


First Boston?! 


The problem: When Gene Bedell, vice 
president, Information Services, came ta 
First Boston after about a dozen years 
ашау from the securities industry, ће was 
astounded. The environment in securi- 


"Material for this section comes from public 
sources (12,21,28] and from phone conversa- 
tions and brief discussions with Gene Bedell 
in New York. 


were increasingly important. The firm 
now traded entirely new financial in- 
struments. Markets were global to an 
unprecedented degree. Regulatory cli- 
mates were changing in the United 
States and abroad. Systems were in- 
creasingly important: in supporting 
complez trading strategies in real-time, 
in helping management assess and con- 
trol trading risks, in selling effectively to 
increasingly sophisticated institutional 
investors, and in settling the large vol- 
Lnd Ans Yet the existing systems 
were surprisingly familiar, which of 
course meant they were surprisingly ош- 
dated. Like том major Wall Street 
houses in the 19805, First Boston was 
forced to contemplate replacing all of its 
systems. 
Any new architecture would have to 
support the following: 


© Responsiveness to change: Rapid 
support for new products, and for 
angas would have to be 


Rico a clu E so 
competitors who started later would 
not end up with a competitive advan- 
tage: As Bedell noted, “we could not 
risk being locked into any one technol- 
ogy in an era of rapidly changing 
technologies.” 

© Increased data-processing productiv- 
ity and quality 


© A fail-safe architecture was required, 
with the possibility of taking the cen- 
tral system down without an impact 
on traders. This is difficult in a glo- 
bal, 24-hour environment, where 


2) Advanced programming tools: Сот- 
puter-Aided Software Engineering 
(CASE) and Object-Oriented Pro- 
gramming Systems (OOPS) could 

dramatically increase Бете 
productivity. Unfortunately, when 

the project was started, these tools 
were in early, conceptual stages of 
development. No tools existed to sup- 
port cooperative processing across 
equipment from different vendors. 

Bedell explains: 

Even before we had any clue on how 
to implement, we knew that these 
would be characteristics of the archi- 
tecture. We started with the business 
needs and came up with the solution 
that would best meet those needs. 
Unfortunately, there was no way to 
implement this solution with the tools 
available at the time! 

The initial architecture employed the 

following technology: 

* Trader workstations were built on 

powerful personal computers. 

© These were driven by fail-safe mini 

computers called Stratuses, located on 
each site; in addition to supporting 
the workstations, the Stratuses re- 
corded all local transactions when 
links to mainframe database machines 
were unavailable. 

© The Stratuses linked to central IBM 

3090 mainframes for database pro- 
cessing, and for archiving and main- 
tenance of historical data. 

Discussion: The real decision was be- 

tween conventional technology and im- 

plementation using new technology— 

CASE, OOPS, and cooperative process- 

ing. Bedell notes a major complication 


New York's midnight is the middle of for the firm’s analysis: 


Tokyo's trading day! 
From the start, the resulting architecture 
was based upon two guiding principles: 
1) Seamless cooperative processing: 
Jobs could be initiated on a worksta- 
tion, with its attractive interface and 
low cast. As these jobs had increas- 
ао complex requirements, they 
could continue to run on апу та- 
chine, including remote mainframes 
for database processing, without a 
request from the user, and even with- 
out the user's knowledge. 


The new technology was emerging as 
concepts, but there were no products 
available fer building the systems 
needed for day-to-day operation of a 
business. 


The project would require a five-year 

development effort. Bedell describes his 

two alternatives as follows: 

1) We knew that if we used conven- 
tional technology, even if we were 


2) Instead, we could attempt to develop 


the tools we needed. We would run а 
very high risk of failure in develop- 
ing the tools, but the possibility would 
exist for considerable competitive 
benefit to the firm. 


Clearly, even if both development efforts 
had the same expected cost, they had very 
different cost distributions and very dif- 
ferent risk profiles. With conventional 
architecture and conventional develop- 


unchanging specification. Unfortu- 
nately, the actual needs would certainly 
have changed during development, re- 
sulting in a system thal was already 
drastically in need of overhaul immedi- 
ately after completion. The CASE devel- 
opment effort could be divided into a 
fixed sunk cost, an investment made to 
gain a development capability, and a 
variable cost, the investment needed to 
develop applications of benefit to the 
firm. Since programmers could be far 
more productive with CASE tools avail- 
able, it would be possible to modify or 
augment the statement of requirements, 
and to develop additional systems capa- 
bility rapidly as changing requirements 
dictated. Given the anticipated improve- 
ments in productivity, and the need to 
respond rapidly to changing require- 
ments in the industry, if it could be safely 
completed, the second alternative would 
be much more attractive. 


The development of CASE tools could 
have been justified solely on the basis of 
cost savings resulting from increased 
productivity of systems personnel. This 
justification was rejected by the firm's 
‘most senior executives, who chose instead 
to emphasize the flexible response to 
changing needs that such productivity 
tools can provide. 

How can such a decision be made? 


Analysis: There are many components 
of tisk. While there are considerable as- 


We identify the following components of 


January 1991/4014, Ne.1/OOMMUMICATIONS OF THEE Асы 


Reproduced with permission of copyright owner. Further reproduction prohibited. 


259 


260 





risk, all of which must be managed and 

traded off against each other: 

© Financial risk—The firm cannot 
afford и. The financial exposure is 

r, or costs are not in line 
with projected benefits. 

* Technical risk—It cannot be done. 
The necessary supporting technology 
is not available, 

* Project riskk—The firm cannot do it. 
The scale of the undertaking, or its 
technical complexity, or its fit with the 


* Functionality risk—When the proj- 
ect is completed, it is unsuccessful: it is 
mot what the user wants, or the envi- 
ronment has changed so dramatically 
during the time of development that 
the system is no longer functionally 
appropriate. 


• Systemic risk—You just cannot 
win! The system is so successful, and 
it so dramatically alters the environ- 
ment, that all assumptions about costs 
and benefits are rendered obsolete, 
This con be due to response from com- 


cases, unfavorable regulatory changes 
made in response to the project's suc- 
cess. 


While Bedell believed that the project 
risk obviously was considerable for First 
Boston's development of distributed 
multivendor CASE tools, he believed 
that this component of risk was also quite 
high for any massive conversion effort. 
The critical factor was functionality 
risk: in a rapidly changing global in- 
dustry the programmer productivity and 
the resulting flexibility of the imple- 
mented systems, made possible by the 
CASE development environment, were 
CIN. тепе & cunc ши 
more technically advanced alternative. 
Key lesson: Again, the decision ap- 
pears to have been made rationally but 
not numerically. Payback period, return 

on investment, detailed sensitivity anal- 
Мез were not factors. Real, carefully 
considered issues of risk management 
drove the decision. In particular, First 
Boston chase to accept considerably 


greater technical and project risk, in 
order to reduc: functionality risk. That 
i, they accepted the possibility that they 
could not develop the tools they were al- 
tempting to create, knowing that if they 
were successful these tools would enable 
them to create and modify systems to meet 
uncertain and evolving needs. The al- 
ternative would have been the T 
of using traditional tools to develop less 
flexible systems that met only needs 
known at the tine the project was begun, 
resulting in the ibility of а success- 
fully completed project that would be 
certain to be iradequate to meet future 
needs. 

Post script: The CASE development 
efforts were successful. First Boston esti- 
mates that they have received 100-fold 
(that is, close to 10,000 percent) in- 
creases in application programmer pro- 
ductivity! And they are now selling their 
CASE tools. 


LESSON 
FOUR 


озыны Mage тва 


Even when E are confident 
that they have made the correct 
decision to proceed with a project, 
it is still necessary to manage risk. 
Identification of the various com- 
ponents of risk is the essential first 
step toward actively structuring and 
managing the risk of any large 
project. 


Bel Canada? 


The problem: Bell Canada's current 
information systems evolved without a 
coherent plan or integrating architec- 
ture. Many of tie programs are a dozen 
years old or more, and the overall system 
is inadequate о meet the challenges 
brought about by the changing market- 

technological evolution, and 
changes in the Canadian telscommuni- 


cations industry. Changes to billing can 
only be made slouly, and revenue and 
cost accounting con barely be done at 
all. Many programs are incompatible, 
requiring the rekeying of data to inte- 
grate them. The company has the techni- 
cal capability to develop future telecom- 
munications products, but it may not be 
possible to market them intelligently or 
ЫШ for them efficently. Examples in- 
clude 800-service billing, and billing 
for virtually all ISDN" product offer- 
ings. 
Bell Canada will need to compete. It will 
need to increase its market, [t will need 
to market effectively. As Robin Hamil- 
lon Harding, vice president and comp- 
troller, noted: 

How can you cut a dollar of expenses 

if you don't know whether it generates 

one dollar of revenue or two? 
How can you sell? How can you man- 
age without knowing what is being sold? 
Marketers need to know what their deals 
mean. 


Moreover, the structure of Canadian 
markets will change over the rest of this 
century. As Uwe Natho, assistant vice- 
president, noted: 
Currently 25 percent of our revenue 
comes from deregulated lines of busi- 
ness. It will reach 75 percent. 
Therefore, under the comptroller’s lead- 
ership, Bell Canada initiated the Corpo- 
rate Revenue Information Systems Proj- 
ect (CRISP), the first and most crucial 
phase in developing a new information 
systems architecture. CRISP would in- 
volve a phased conversion of all of the 
programs and files associated with bill- 
ing information, in excess of 5,000 pro- 
gram modules, 2.7 million lines of code, 
and 270 files; these would be, replaced 
with approximately 25 program mod- 
ules, and a shared relational database. 
Although the cast of the project would be 
considerable, Bell expected commensu- 
tate benefits to do the following: 
© greatly increase information available 
lo marketing, including analyses by 
customer account and product line, 





Material for this section comes from “The 
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integrated Services Digital Networks 
(SDN), is a family of standards that make 


When the environmental 
changes are rapid 
enough to be considered 
discontinuities, rapid and 
flexible organizational 
response becomes 
essential. 


© greatly increase flexibility in the re- 
ports, currently known and still un- 
anticipated, that could be developed 
from the relational data, 
© bring new applications on-line rap- 
idly and cost effectively to support 
marketing needs, 
© be more responsive to the needs of cus- 
tomers, especially commercial ac- 
counts, 
o market information service products. 
Analysis: Although the project was 
studied extensively, no formal financial 
analysis was used to justify proceeding. 
The system was described as a strategic. 
back period, or sensitivity analysis. 
Robin Hamilton Harding, the lead pro- 
gram officer and a senior officer with 
considerable credibility within Bell Can- 
ada, argued convincingly that the sys- 
tema’s conversion would be essential for 
Bell to remain competitive. 
He thinks there are several reasons for 
the executive officers’ approval in the 
absence of demonstrated hard economic 


reduce the project's political risk. 
In addition, although Bell believed that 


it was essential to proceed with the proj- 
ect, management took prudent steps to 
identify and manage various compo- 
nents of risk. They divided the large 
$30-1-$40 million project into several 
modules, none of which cost over $2 
million, thereby reducing the exposure, 
the level of complexity, and magnitude 
of organizational change that must be 
managed at any one time. This greatly 
reduced the financial risk of the under- 
taking. The ordering of modules has 
been arranged by economic, organiza- 
tional, end practical considerations. 
The most visible tasks, those that produce 
tangible outputs of immediate value, are 
to be completed first. Success on these 
tasks will establish an experience base 
and a visible track record that should 
facilitate the approval and implementa- 
tion of other tasks; this also will reduce 
the project's political risk. 

It was marketing personnel who were 
intended to be the major users of the new 
information, and thus would need to be 
instrumental ia defining and improving 
the statement of system requirements. 
Therefore, the comptroller's staff cooper- 
ated closely with the marketing depart- 
ment. This was intended to reduce the 
risk of the system failing to meet the fu- 
ture needs of its users; that is, these ac- 
ons were taken to reduce functionality 
risk. 


Although it is expected that the new sys- 
tem infrastructure will considerably те- 
duce the cost of developing new soft- 
ware, this was not used as a justification 
for the project. Since the flexibility in 
obtaining marketing information and 
the timeliness in supporting the market- 


ing of new products in a changing envi- 
ronment was seen as crucial to the fu- 
ture success of the company, no attempt 
was made to quantify the benefits of this 
flexibility. 

Key lesson: Strategic necessity is а 
compelling argument. When the envi- 
ronmental changes are rapid enough to 
be considered discontinuities, rapid and 
flexible organizational response becomes 
essential. Even when the value of an 
architectural investment to obtain this 
‘flexibility is difficult to express quantita- 
tively, it can be explained as buying ап 
option that may be necessary to ensure 
the firm's survival. The credibility of the 
person raising the argument is critical. 
The need for such a champion is espe- 
cially important for large projects, in 
which a feeling of ownership within the 
user organization will be crucial. And, 
even for strategic necessities, risks must 
be managed. 


LESSON 
FIVE 


The Role of 

Critical Resources 
A firm is unlikely to retain a long- 
term advantage, without some fun- 
damental defense other than its 
technology. Our own experience, 
based on studies of numerous com- 
panies and industries, is that tech- 
nology is readily acquired, systems 
are readily copied, and competitive 
advantage from systems is likely to 
be sustained only if it leverages key 
nontechnological assets not readily 
available to competitors [7]. 


BZW TRADE'* 


The problem: Barclays de Zoete Wedd 
(BZW) is the largest market maker in 
the United Kingdom, making market in 
over 1800 equitis. Additionally, its 
market makers have one of the largest 


———Ó———— 
W Material for this section comes from our 
own study [9] as well as public sources 
12,14,15,26,27,28} and extensive i 
with Nic Stuchfield, Peter 


January 1991 /VoL34, No.1/COMMUMIGATIONS OF THE лом 


Reproduced with permission of copyright omer. Further reproduction prohibited. 


261 


i 


262 


shares of retail orders. Retail business 
traditionally has not been very impor- 
tant in London. While it is widely re- 
garded as unprofitable, there are oppor- 
tunities to improve the competitive 
situation with automation. In particu- 
lar, BZW was evaluating customer- 
order entry systems, which could greatly 
reduce execution costs for both BZW. 
and its customers, and increase the 
firm's market share as well, If a system to 
automate broker order entry should ac- 
tually provide benefit, it would be neces- 
sary to defend against competitors’ re- 


sponses. 

London's International Stock Exchange 
now has no trading floor. Market mak- 
ers use the Stock Exchange Automatic 
Quotation (SEAQ) system to post their 
bids and offers, and the size at which 
they are prepared to deal. These prices 
are widely disseminated in real-time, to 
other market makers, to agency brokers, 
and to major й investors, in 
London, throughout the United King- 
dom and abroad. All trades that do not 
exceed the posted size must be executed 
within the touch, the best bid and offer. 
Firms have an incentive to post the best 
price—to be on the touch—to attract 
order flow; however, customers or their 
brokers are free to call around, and any 
market maker is permitted to deal if it is 
willing to match or beat the current best 
SEAQ price. 

BZW launched TRADE, an automatic 
order-entry system for retail brokerage, 
in the summer of 1988, seizing an op- 
portunity created by repeated delays in 
the Stock Exchanges own automatic 
order-entry system, SAEF. TRADE uses 
the best prices prevailing on the London 
Stock Exchange, and 

routes orders to BZW's market makers at 


ЗА market mater in London trades for the 
firm's own account, buying from or selling to 
brokers who have customer orders. While the 
broker earns ‘on commissions, gener- 
ally a percentage of the value of the trade, the 
market maker earns much of his profit from 
the spread, the difference between the bid, or 
buying price, and the ай, or selling price, of 


uke BZW makes market in over United 
Kingdom 1800 securities, and Warburg Secu- 
rities does so in almost 1800, no other firm 
comes close in the United Kingdom market. 
Smith New Court is next with about 800, and 
international giants like Merrill Lynch, with 
under 120, and Nomura, with about 20, are 
in United Kingdom equities. 


these prices, even if the prices that BZW 
was offering on the Exchange at the time 
were inferior. Brokers are assured exe- 
automation reduces their back office 
expenses; the combination was expected 
to increase BZW's market share. And 
this same automation was expected to 
reduce BZW's own costs sufficiently to 
make retail brokerage orders attractive 
to the firm. 


Discussion: Малу within the firm felt 
that retail order: were inherently un- 
profitable, and that nothing should be 
invested to increase retail business. Sen- 
or equities perscnnel at the time, Nic 
Stuchfield, director of United Kingdom 
Equities, Peter Holloway, managing 
director of Equity Trading, and lan 
Macdonald, head trader U.K. Equities, 
however, felt that if costs were reduced 
sufficiently the business could be profita- 
ble. 


Moreover, Nic and Peter believed that 
any advantage gained through a system 
like TRADE could be defended: BZW 
makes market in the largest number of 
securities in Britain. A competitor 
launching an equivalent system could 
not offer customers the same range of 
coverage, ond hence the same conven- 
dence; equities fcr which the competitor 
did not make market could not be or- 
dered through their system. BZW's mar- 
ket makers enjoy me of the largest shares 
of retail orders, so mast competitors 
could not capture the same scale econo- 
mies available to BZW. BZW has long- 
brokers with whom they work. Thus, a 
competitor would have to counter both 
these working relationships and the ad- 
vantages offered by TRADE. 


Analysis: Making the investment deci- 


© Estimating development costs—this 


Кечи EE E d 
original estimates, that execution costs 
to BZW could be reduced from £7 to 
£2, were correct. It was, however, 
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ifficult to make this argument 
convincing. 

e Estimating increase in market share— 
this was very difficult. They had expe- 
rience with their Retail Order Room, 
а manual version of TRADE, as an 
initial estimate. And they ran sensitiv- 
ity analyses, varying estimates across 
а spectrum, 

Given the uncertainty in their estimates, 
it was necessary to perform sensitivity 
analysis. Analyses were done varying 
reductions in their own trading casts 
and increases in market share. Under a 
wide range of assumptions, TRADE 
appeared justified, and the decision was 
made to proceed. 
BZW attempted to consider the response 
from competitors. BZW accurately fore- 
‘saw the difficulty of other market makers 
attempting to launch competitive sys- 
tems. Kleinwort Benson's BEST was 
launched before TRADE. Although 
competitors’ systems are no doubt being 
developed, to date no other market 
maker has launched a competing system 
in response to TRADE. 


Key lessons: Sometimes we can do an 
NPV analysis, or а payback period 
analysis, even for strategic investments, 
and capture uncertainty through sensi- 
If а venture is attractive to the firm, it 
may well be attractive to competitors. 
Thus advantage, if it is to be sustained, 
must be based on exploiting certain key 
assets—in this case, scale of retail oper- 
ations and scope of market-making ca- 
pability—not readily available to these 
competitors. 


Post script: Early evidence indicates 
that TRADE has been successful. Some 
brokers have doubled the share of the 
orders they bring to BZW from 20 per- 
cent to 40 percent, and have placed an. 
artificial cap of 50 percent to avoid ex- 
cessive dependence on any single firm. 
Moreover, no competitor has gone 
through with plans to launch a system to 
compete with TRADE. Despite the fact 
that the technology could readily be du- 
plicated, the fundamental advantages 
‘enjoyed by BZW appear to represent а 
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LESSON 
SIX 


Sustainable Cooperative 
Advantuget? 


We have found, in studies of nu- 
merous industries in the United 
States and abroad, that sustainable 
competitive advantage is quite rare 
and quite difficult to achieve. The 
sort of unambiguous resource ad- 
vantage enjoyed by BZW occurs 
only rarely, thus, strategic ventures 
for competitive advantage may not 
always produce the desired results, 
even if systems development efforts 
are executed perfectly. And, given 
the high cost of developing soft- 
ware ventures and the ease of 
ratcheting up the volumes that they 
can process, cooperative ventures 
should be seriously considered. 
When competitive advantage ap- 
pears unlikely, or when a major 
competitor's size places a firm at a 
competitive disadvantage, coopera- 
tion may offer significantly reduced 
costs. 


Philadelphia National Bank MAC! 


The problem: When Girard Bank 
launched George, its proprietary ATM 
network for Girard’s retail banking cus- 
tomers, it was clear that all other retail 
banks and savings and loans in Phila- 
delphia would need to respond. Girard 
was а major Philadelphia bank and had 
the largest share of retail banking. 
Banks that could not, for whatever rea- 
son, match Girard's George faced the 
prospect of inevitable, serious decline in 
their share of Philadelphia area retail 
banking. 

Unfortunately for PNB, ATM networks 
exhibit significant economies of scale. 
The cost of centrol-site hardware and 
software to drive the network is largely 
independent of transaction volumes and 
the number of installed ATMs; a small 
bank, with very few ATMs, will thus 
‘Material for this section is drawn from 


"Philadelphia National Bank's Strategic Ven- 
ture in Shared ATM Networks" [14]. 


have much higher average costs than а 
larger bank. Additionally, the value to 
customers increases rapidly with the 
number of ATMs installed. Customers 
expect ATMs convenient to where they 
bank, where they work, where they live, 
and where they shop. A large bank, with 
a large number of retail customers, can 
afford to put in enough ATMs; a small 
bank, with fewer customers, will once 
again be at a significant disadvantage. 
Philadelphia National Bank found it- 
self in an untenable position. It believed 
it was necessary to respond to George. 
And, given the scale of its retail banking 
operations and the anticipated impact 
on its bottom line, it was unacceptable to 
bank management to pursue a meaning- 
ful proprietary response on its own. 
Officers at PNB realized that they could 
not be alone: they could not be the only 
retail bank in Philadelphia that was not 
the largest. 

Consequently they launched MAC, а 
shared ATM network available to any 
and all banks. 


MAC could have been launched as а 
joint venture, owned and operated by 
many participants. Instead, MAC was 
wholey owned by PNB, with other 
banks paying fees for transactions that 
MAC processed. 

Analysis: Participation of additional 
banks offered PNB an opportunity to 
achieve necessary scale. Each bank that 
joined MAC would increase the number 
of machines available to the cardholders 
of all participating banks and improve 
the regional coverage of machines; this 
would make the network coverage mean- 
ingful to the banks’ customers. As the 
number of banks increased, and trans- 
action volume: rose, MAC's average 
costs would decrease to the point that 
МАС would become profitable for PNB. 
МАС would also reduce operating costs 
for member banks. 


PNB chose to launch MAC as a single- 
owner shared ATM network, for two 
reasons. The first was ease of coordina- 
tion and maintenance of bottom-line 
financial discipline. The second reason 
was the perceived up-side; their poten- 
tial for future profits from MAC ap- 
peared greater with PNB as the owner. 


PNB launched MAC as a fully generic 
product, not branded or tied to PNB in 
any way. Moreover, it was clear (0 mem- 
ber banks that PNB did not receive pref- 
erential treatment nor enjoy any propri- 
clary advantage from its operation of 
МАС. PNB's strategy for MAC re- 
quired participation from other Phila- 
delphia-area banks іо achieve scale of 
rations and widespread deployment 
of ATMs. Only with PNB's foregoing 
competitive advantage in retail banking 
through its MAC connection would it 
receive the trust and cooperation from 
other banks needed to launch MAC and 
make it successful. 
МАС can clearly be viewed as success- 
ful. After а recent sequence of acquisi- 
tions, including CashStream, the succes- 
sor to Girard's George, MAC is now the 
only surviving ATM network in Penn- 
syluania. PNB is earning profits on 
MAC, member banks do not feel these 
profits are excessive, and at present the 
arrangement appears stable. 


Key Lessons; Through cooperation 
with competing banks, PNB not only 
countered a common threat from Gi- 
rard, they ultimately owned the ATM 
network business in the state of Pennsyl- 
vania. Cooperation—working with or 
selling to competitors—can be an effec- 
tive way to develop required scale or 
acquire other necessary resources. Coop- 
erative arrangements are becoming in- 
creasingly frequent and increasingly 
important. Paradoxically, sometimes the 
best way to assure competitive success is 
to launch a cooperative venture. 1? 


LESSON 
SEVEN 


Do Not Forget 

the Down-Side 
"When considering a strategic in- 
vestment in information technol- 
ору, the uncertainty associated with 
success may delay the undertaking. 
Alternatively, the attractive profit 
stream associated with current op- 


= 
теты is explored in more depth in an earlier 
article [5]. 
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erations may appear to offer а com- 
pelling reason to forgo strategic 
change. As noted in the discussion 
of Merrill Lynch's decision con- 
cerning Bloomberg, however, some 
investments should be made to limit 
the possibility of future losses, 
rather than to obtain long-term 
additional value. 

The trap of the vanishing status 
quo is especially dangerous when 
used to justify avoiding investments 
needed to deal with radical envi- 
ronmental shifts. Most United 
States airlines, profitable under the 
regulatory regime of the mid 
1970s, chose neither to develop 
computerized travel agent reserva- 
tion systems nor to share the invest- 
ment with a major player already 
developing such a system. These 
reservation systems did not appear 
to be necessary. Within a decade— 
which should be within the foresee- 
able future for executives—these 
systems became crucial. Some carri- 
ers are now paying hundreds of 
millions of dollars to acquire partial 
ownership. Others are paying hun- 
dreds of millions of dollars in book- 
ing fees to their competitors! 

Sometimes an investment, not 
essential at present, should be un- 
dertaken to preserve the future 
courses of action open to the firm. 
Ned Bowman and Bill Hamilton 
refer to such opportunities as strate- 
gic options [20]. Once the investment 
has been made, it may permit the 
exploitation of opportunities that 
arise at a later time. Sometimes in- 
vesting in a strategic system can be 
viewed as buying an option on the 
future survival of the firm. For ex- 
ample, some financial services com- 
panies enjoy limited competition in 
their markets, due to continuing 
regulation. These firms can expect 
their protected niche to be eroded 
in the future; at some later time, 
they will find themselves competing 
against CidBank. Thus, while their 
information systems infrastructure 
may be adequate for their current 
competition, it is almost certainly 
inadequate for future needs. Infra- 
structure investments may be im- 
possible to justify in terms of deliv- 


Finding and evaluating strategic oppor- 
tunities to use information techno ony, 
and then justifying the decision to make 


the necessa 


investment all require 


aset of skills different from those 
historically required of IS executives. 


ering current application needs: 
these same investments may be 
viewed as essential if they are seen 
as positioning the firm for the fu- 
ture, allowing it to respond rapidly 
to emerging competitive threats. 
Similarly, as noted above, Bell Can- 
ada's decision to embark on CRISP 
can be viewed as buying an option 
on the future of the company. 


Conciusions 

We believe that information tech- 
nology can be strategic to many 
firms. In fact, information technol- 
ogy is now likely to be essential to 
the delivery of any new strategic 
effort—in manufacturing, distribu- 
tion, sales, or service. 

The strategic impact of informa- 
tion systems poses a new problem 
for MIS management. Finding and 
evaluating strategic opportunities 
to use information technology, and 
then justifying the decision to make 
the necessary investment all require 
a set of skills different from those 
historically required of IS execu- 
tives. A priori, the decision—to pro- 
ceed with or to cancel a strategic 
program—is often difficult; only 
after the fact may the results ap- 
pear obvious. 

Part of the problem comes from 
viewing even strategic opportuni- 
ties to invest in technology 25 proj- 
ects, to be judged on their expected 
value, and included or excluded 
from the company’s portfolio on 
capital budgeting criteria. Some- 
times these opportunities may be 
too critical to be treated in this way: 
the future benefits are too wide- 
ranging to be estimated with any 
accuracy; or the implications of fail- 
ure to invest in the technology may 
involve permanent loss of competi- 
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tive strength within the industry. 
While these problems are not 
unique to information technology 
investments, they are being faced 
by IS executives for the first time. 
Additionally, some information sys- 
tems ventures can, if successful, so 
radically alter the operating envi- 
ronment of the firm that precise 
predictions for quantitative analysis 
are impossible to obtain, making 
these programs especially difficult 
to evaluate. 

Strategic systems can have enor- 
mous impact on a firm and its en- 
tire industry, and can involve com- 
mensurate risk. Therefore, when 
beginning a strategic program, it is 
essential to ask the following ques- 
tions: 


© What are the benefits, both tangi- 
ble and intangible, of the pro- 
posed strategic program? How 
might changes in the firm's fu- 
ture operating environment, ei- 
ther externally imposed or actu- 
ally caused by the strategic 
program, alter estimates of these 
benefits? 

* What are the costs of undertak- 
ing the program, and what are 
the costs of potentially being fro- 
zen out of future opportunities 
by failing to undertake the pro- 

m? 

* What are the risks of proceeding 
with the program, and how can 
they be managed? 

© What is the expected competitive 
impact? What proprietary re- 
source advantzge docs it exploit, 
allowing advantage to be sus- 
tained and protected? 

* If there is no resource advantage 
or barrier to competitors’ dupli- 
cation, would it make more sense 


to develop cooperatively? Con- 
versely, if there are resources that 
the firm lacks, might it make 
sense to develop with strategic 
partners, to counter these re- 
source problems? 

Evaluation of strategic invest- 
ments in information technology, 
like all strategic decisions made by 
senior managers, will never be rou- 
tine procedures. With the applica- 
tion of the guidelines presented 
above, however, these crucial deci- 
sions can be improved. 
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Microsoft Corporation: Office Business Unit 


On March 30, 1990, Jeff Raikes, general manager of the Office Business Unit (OBU), glanced 
out the window one last time as the rain began to fall softly on the Douglas Firs at Microsoft's 
beautifully landscaped Seattle campus. The peacefulness of the setting contrasted sharply with 
the turmoil of the software development projects in the applications division. 


One recent project, Opus, had been particularly difficult. Opus, Microsoft's code name for 
the Word for Windows! word processor development, had finally been shipped on November 30, 
1989 after over five years of development. With the completion of the Opus project, two major 
issues arose: (1) what the follow-on project should be; and (2) how the development process's speed 
and effectiveness could be improved. 


Although the schedule slipped significantly from the originally projected ship date (see 
Exhibit 1), Word for Windows (known internally as WinWord) received significant critical 
acclaim. It was Microsoft's first word processor to be rated higher than archrival WordPerfect by 
the influential computer journal, InfoWorld. Sales exceeded Microsoft's projections. 


Microsoft History 


Microsoft Corporation had its roots in a company called Traf-O-Data that Bill Gates and 
Paul Allen founded in 1973 when Gates was only 16 years old. Gates had started programming 
when he was in junior high school and, by the time he was in ninth grade, local Seattle companies 
were employing him as a programmer after school hours. Gates and Allen formed Traf-O-Data in 
an unsuccessful effort to market software that generated summary traffic flow statistics derived 


lWindows was an operating system written by Microsoft for ће ІВМ PC which provided an 
easy-to-use graphic user interface, allowed convenient data sharing and switching between 
different application programs, and enabled programmers to write larger applications than with 
DOS. 





Professor Marco lansiti prepared this case as the basis for class discussion rather than to illustrate either 
effective or ineffective handling of an administrative situation. 
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from a rubber tube strung across a road. The software ran on an Intel 8008, the first 8-bit 
microprocessor? ever developed. 


In 1974 Gates was graduated from high school and began attending Harvard College. He 
did not stay there long, however. Early in his college career, he wrote a BASIC interpreter? for the 
first commercial microcomputer, the Altair, developed by a startup called MITS. The entire 
development required only four weeks even though Gates had to write the program without even 
seeing the Altair, working only from an emulator that Allen had developed. Soon after the 
program was completed, Gates and Allen reached an agreement with MITS to sell Gates's version of 
BASIC and Gates dropped out of Harvard to work full time with their company, which they 
renamed Microsoft. The Altair computer took off and Gates's implementation of BASIC became a 
standard. Over the next several years, Microsoft developed programs for a series of computers, 
including the Apple II and the Osborne portable computer. 


Microsoft's big break came in 1980, waen IBM chose it to develop the operating system for 
its personal computer. The result was MS-DOS (Microsoft Disk Operating System), a copy of which 
accompanied virtually every IBM and IBM-compatible personal computer (PC) sold.4 IBM also 
worked with Microsoft to develop a BASIC and several other computer languages. DOS and the 
languages gave Microsoft a large, solid customer base on which to grow. And grow it did. From 1980 
to 1989, Microsoft annual sales increased from less than $1 million to over $800 million (see Exhibit 
2). The company's employment grew from 45 people to over 4,000. In 1988, Microsoft's sales passed 
Lotus Development Corporation's (the maker of the 1-2-3 spreadsheet), making Microsoft the 
largest personal computer software company in the world. 


Profits and stock price increased as well. In 1989, Microsoft's return on sales was over 15%— 
the highest of any major software company. Microsoft also had an aggressive employee stock 
ownership plan, and it was estimated that over 200 Microsoft employees had been made 
millionaires by increases in Microsoft's stock value. Gates, himself, had become the microcomputer 
industry's first billionaire. 


By 1989, the approximate size of the personal computer software industry was $9 billion. 
While sales growth in the industry had been spectacular in the early 1980s, growth slowed 
somewhat in subsequent years, from a 30% yearly growth rate in 1987, to a 15% rate in 1989. 
Competition intensified, as the number of products on the market increased. Moreover the products 
themselves were becoming increasingly complex, incorporating more advanced features, and 
integrating with a greater variety of hardware and operating system environments. 


During the 1980s, Gates almost singlehandedly determined Microsoft's technical direction 
(Allen, his cofounder left Microsoft in 1983 for medical reasons). After seeing results of research 
involving a graphical user interface (GUI) performed at Xerox's Palo Alto Research Center 
(PARC), Gates became convinced that this type of interface would become the standard in the 


2A microprocessor was a single chip that contained all the essential circuitry for a 
computer's central processing unit (CPU). The 8008 chip was a predecessor of the Intel 8088 that 
was used in the IBM PC. 

3An interpreter allowed a user to program the computer using simple English-like 
commands. 

4In this case, PC refers to any IBM or IBM-compatible personal computer. Microcomputer is 
the generic term for any single-user computer. 
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industry. For this reason, Microsoft started to develop a similar interface for the PC. The 


resulting program, Windows, added an additional layer of software between DOS and applications ` 


programs. Windows provided a set of utilities that allowed applications programs to work 
together in a user-friendly graphical environment. First released in 1985, Windows was slow to 
catch on. Microsoft continued to improve the program incrementally, and by March 1990, Windows 
had gained significant momentum with approximately 2.5 million of the 40 million PCs installed, 
having Windows. 


Although the languages (compilers and interpreters) and operating systems for PCs formed 
the core of its business, Microsoft soon began to move into the applications software market. In the 
1980's, software could roughly be divided into three categories. Operating systems were the 
programs (like MS-DOS) that controlled the low-level operations of the computer (such as reading 
data from disks). Compilers and interpreters translated computer languages that were made up of 
English-like commands into machine language (series of 15 and 0's) that the computer could 
understand. Applications were the programs that end users typically ran (such as spreadsheets and 
Word processors) to do specific tasks. 


In 1983, Microsoft became the first software company to develop software for the 
Macintosh, and, by 1990, Microsoft was the major applications developer for it. Microsoft Excel was 
the dominant spreadsheet in the Macintosh market (with approximately a 90% market share) and 
Microsoft Word for the Macintosh was its dominant word processor (with 65% unit share and 80% 
revenue share). 


Microsoft was not able to achieve the same market dominance in PC applications as it had 
in its other markets. Both its high-end word processing software (PC Word) and spreadsheet (PC 
Excel) were the second most popular products in their respective markets. Although these were 
successful products, they had yet to overcome their entrenched rivals (WordPerfect and Lotus 1-2- 
3). On the other hand, Microsoft was the only software company to compete successfully in all 
three segments, and was one of the few companies to have more than one market-leading 
application. By 1990, applications products accounted for over half of Microsoft's revenue (see 
Exhibit 3 for a list of Microsoft's major products and their market shares in 1990). 


Microsoft's products were not all a result of internal development. Gates actively sought 
out small companies with advanced technology. In fact, MS-DOS was an extension of SCP-DOS, a 
product developed by Seattle Computer Products that Microsoft purchased and adapted to the IBM 
PC. Although adapting and extending a product developed outside Microsoft was quite common, 
Gates usually preferred to perform the development of strategic products in-house. 


Microsoft Organization 


In 1990, Microsoft was divided into two groups: applications and systems (languages and 
operating systems). The Applications Division was headed by Mike Maples, who reported 
directly to Jon Shirley, the president and COO. Under Maples, there were six groups: Applications 
Strategy and five business units. Four departments comprised Applications Strategy, which 
provided central resources to all the business units. The resources ranged from programming tools 
and common subroutines to a User Interface Laboratory where the process by which test subjects 





Sin 1984, Apple introduced the Macintosh which employed GUI concepts and was widely 
praised as being fun and easy to use. 
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learned and used software could be observed and recorded. Because these central resources were 
available on a voluntary basis, there was wide variability to the extent that the business units апа · 
even individual projects used them (see Exhibit 4 for a partial organization chart). 


АП the business units were organized similarly, each specializing in a particular 
applications area. Jeff Raikes was the general manager of the Office Business Unit (OBU) which 
developed and marketed all of Microsoft's high-end word processors (PC Word, Mac Word, and 
Word for Windows). Under Raikes, the departments were organized by functional responsibility. 
Quality Assurance (also known as Testing) tested all the software for bugs and errors in the 
documentation. User Education wrote the documentation. Development, under Chris Mason, was 
responsible for developing the software. Product Marketing and Program Management also had 
separate departments. The other business units were responsible for different applications such as 
spreadsheets and databases. 


The business unit organization had been instituted in August 1988 in order to help the 
Applications Division manage its growth. Prior to 1988, the entire division had been organized on 
a functional basis—so that there was only one department for each in the division as opposed to one 
for each business unit in the division. Raikes commented on the change: "At Microsoft, we have a 
process of on-going organizational change—it helps to maintain a small company feel and team 
focus." 


Evolution of the Development Process 


In Microsoft's early days, there were few colleges or universities that offered degrees in 
computer science and computers were relatively scarce. Finding programmers was difficult and, like 
Gates, most of the early Microsoft developers had little or no formal training in computers. Many 
had been trained in other fields (particularly in math and science), but had fallen in love with 


programming. 


The development process in the early days was more informal and there was less emphasis 
on schedule methodology and software architecture. Perhaps because of their lack of formal 
training, most of these developers did not follow the highly structured software development 
methodologies created by the Department of Defense and large corporate MIS departments. They 
often developed software without a formal specification or design. In 1990, stories about legendary 
developers abounded: 


There was one guy who could type at 80 words a minute. That's pretty 
impressive, but what's really impressive was that he actually wrote code at that 
speed. He'd write a 10,000 line application in two days, then if it didn't work, he'd 
throw it out and start again from scratch. He'd go through this process two or three 
times, until he ended up with a working program. Not only did it take him less 
time to do this than if he had sat down and tried to think everything out in 
advance, but the program that resulted was better too. Because he had 
implemented the same program several times before, he knew how to avoid all the 
pitfalls so his code became very clean. 


One of Microsoft's early developers described his own views about software design: 


I design user interfaces to please an audience of one. I write it for me. If I'm 
happy I know some cool people will like it. Designing user interfaces by committee 
does not work very well: they need to be coherent. As for schedules, I'm not 
interested in schedules; did anyone care when War and Peace came out? 
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F Raikes described some of the problems of relying too much on such star performers: 


| There аге a lot of problems with relying on individual superstars: (1) they 
are in very short supply; (2) someone has to maintain and update the software ` 
| they've written (which often doesn't interest them) and often other people have 
| difficulty understanding their code; (3) sometimes they don't understand what the 
market wants; and finally if you try to put several of them on the same project you 
lL get real problems with design decision—"too many cooks spoil the broth." 

During the early to mid-1980s, Microsoft was often criticized for writing software which 
was technically excellent but difficult to understand and hard to use. In an attempt to make 
Microsoft more responsive to the market, in the early 1980s Gates began to hire marketing 
specialists, both from other software firms and also directly from MBA programs. Many of the new 
arrivals were not technical experts, but their mission was to reorient Microsoft to focus on the 
customer. 


To help bring a more coherent perspective, a program management function began to evolve. 
Jabe Blumenthal, a marketing assistant who became the first program manager, described the 
evolution of the function in more detail: 


In early 1984, we began to work on a spread sheet for the Mac. I got 
involved and became a sort of service organization for the development group. I 
helped document the specifications, do the manual reviews, and decide what bug 
fixes were important and what could be postponed to a later release. While I 
didn't make the design decisions, I made sure that they got made. The process 
worked out really well, so they decided to call it something and institutionalize it. 


Raikes described the purpose of the program management function: 


Program Management was introduced to formalize design, coordinate 
product creation functions (development, testing, and user education), and perform 
support functions (such as manual reviews, and competitive product evaluation). 


In 1990, several people shared leadership for the development of a new product: the project 
lead and the technical lead from the development group, the program manager from Program 
Management, the product manager from marketing, the on-line lead and print-based lead from User 
Education, and the localization lead from the international division. These people were supposed 
to work as a group, with no one iving total authority. The project lead was responsible for 
overseeing the product рам eer СЕ кенге bandi out programming task assignments, 
Scheduling, and coordinating the development effort. The technical lead had final say in all 
technical decisions, code reviews, and programming standards. The product manager handled all 
the marketing issues such as competitive analysis, positioning, packaging, and advertising. The 
program manager's job was to integrate and coordinate the efforts of everyone involved in the 
project Program managers were also directly responsible for the concept and specification of the 
product. The on-line and print-based. leads handled the user education functions and the 
localization lead oversaw the customization of the program for various international markets. 


А team of about a dozen developers was usually dedicated to each major development 
effort, and was responsible for writing the code. Microsoft managers were quite proud of the small 
size of their teams. Other major competitors would use much larger teams often including more than 
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one hundred programmers for major applications. Microsoft's cost per line of code developed was 
significantly lower than the industry average, which was about $125 in 1989.6 


Despite the fact that he had a key role in the development of the system, Blumenthal felt 
that the process had many problems: 


The problem is that they did not copy a lot of what caused our effort on the 
Mac spreadsheet to be successful. We had a small group, I regarded myself as a 
service organization, and I was best friends with the developer. Now program 
management owns the product; they write the spec and throw it over the wall. The 
product managers don't know much about the realities of development, and the 
developers don't know the competition. The program managers have become a 
bottleneck—they make all the decisions, and the developers act as if they have no 
responsibility for the product. 


Chris Mason, the development manager of the Office Business Unit (OBU), however, 
described a different interpretation of the development process: 


While Microsoft has become somewhat more formalized, the basic truth is 
that developers still have ultimate control of the process. If they want to check in 
a piece of code, there is no way we can stop them. There comes a time in every 
development project where the development manager says 'no new features shall be 
added,’ but if the developer feels strongly, there is not much the manager can do. 
Microsoft has a deep underlying philosophy that people know what they are doing 
and will try to do the right thing. 


Despite the changes in the development process, Bill Gates remained a constant factor, 
actively involved in every major development project. He attended design meetings periodically, 
reviewed design specifications and project schedules, and read many of the periodic status reports. 
Although many people at Microsoft had experienced his sometimes harsh critiques, there was 
universal respect for his technical expertise and ability to forecast where the computer industry 
was heading. 


The Development of Word for Windows 


Microsoft introduced its first high-end word processor for the PC, "PC Word", in late 1983. 
The product received only lukewarm reviews, and its sales were mediocre by Microsoft's standards. 
In September 1984 Gates, convinced that a key opportunity was being squandered, prompted the 
development of a new revolutionary word processor. The new product was going to run on the 
Windows operating system (at that time in development), and was going to exhibit some extremely 
innovative features to make Microsoft the leader in PC wordprocessing. Gates gave three people, 
John Hunt, Andrew Hermann, and Lee Arthurs, responsibility for the project which was code named 
Cashmere. Greg Slyngstad, who later became program manager for Cashmere, describes the start of 
the project: 





Rules of thumb for programmer productivity in the industry averaged over a project 
typically ranged between 5 to 10 lines of coce per day. These measures were considered very rough 
guidelines. 
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Gates put three real hotshots on the project. Hunt, who had single- 
handedly written the first version of PC Word, became the project manager. 
Arthurs, who had a Ph.D. in psychology, was responsible for user interface and 
documentation. Hermann had been at Wang and was supposed to know the word ` 
processor business inside and out. 


In giving the Cashmere team its assignment, Gates directed that they "develop the best 
word processor ever," and that they complete the project as soon as possible—preferably in less 
than a year. Thus, the project was scheduled to be completed by October 1985. Not much progress 
was made, however, in the first year of the Cashmere project. Hunt brought on a couple of software 
developers to prototype software and he, Hermann, and Arthurs wrote several papers suggesting 
the features to be included. Their original concept was to integrate a uniform user interface and 
data structures for multiple purposes at the lowest level. In other words, they planned to structure 
the program and data so that it integrated seamlessly into other types of applications such as 
spreadsheets and databases. Not only would the new product be able to interface with other 
applications, but it would include some of the same types of features that these applications 
included so that the distinction between product categories would blur. Some of the specific 
features to be included were electronic mail, document protection (so that other people would not 
accidentally destroy someone's documents), facilities to build mail lists, and primitive spreadsheet 
capabilities. 


By the beginning of 1986, the scheduled ship date was still approximately a year away, 


CS and Gates began to put pressure on Hunt to get some visible results. Eventually the pressure got to be 


too much for Hunt and he left the project in July 1986. 


When replacing Hunt, Gates decided t: the program manager concept which was being 


developed at the time. Three Microsoft veterans were brought in: Doug Kurtz, the PC Word 
development lead, took over the same role for Cashmere; Lars Dormitzer, a well regarded 
developer, assumed the technical lead role; and Slyngstad became the program manager. A new 
marketing manager, Jeff Sanderson, was also brought in. As a new team member recalled: 


We all thought that the project was much farther along. Although Hunt 
had written a bunch of papers describing features that he wanted, there was no 
comprehensive specification of what would be in the product. We ended up 

^ throwing everything that had been done out, and started from the code used in 
Word for the Macintosh. We were a year behind schedule from the first day we 
started. 


At this point, the project was renamed Opus. A new team of developers was formed. Due to 
a shortage of experienced developers, the new team was almost entirely staffed with new hires. 
Very few of the developers had had experience with other Microsoft projects. 


During the second half of 1986 and the first half of 1987, a lot of effort was spent writing a 
new specification for the product. As time passed, however, pressure built up on the team to show 
visible results. The schedule continued to slip into 1988, and the pressure increased to a disturbing 
level. Sean McDermott, who was a software development engineer (SDE) on Opus at the time, 
recalled this period: 


the schedule as a contract between them and the developers. Furthermore, when 


C Fi We were under a lot of schedule pressure. Some managers seemed to regard 
development came up with a new schedule, management questioned every estimate. 
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Upper management kept up the pressure. During one meeting in early March 1988, one 
manager indicated that he felt that the Opus team was the worst in Applications Development. · 
Chris Mason, the OBU development manager, recalled the effects of the constant schedule pressure: 


Opus got into a mode that I call "Infinite Defects." When you put a lot of 
schedule pressure on developers, they tend to do the minimum amount of work 
necessary on a feature. When it works well enough to demonstrate, they consider it 
done and the feature is checked off on the schedule. The inevitable bugs months _ 
later are seen as unrelated. Even worse, by the time the bugs are discovered, the 
developers can't remember their code so it takes them a lot longer to fix. 
Furthermore, the schedule is thrown off because that feature was supposed to be 
finished. These problems aren't unique to Microsoft—every company in the 
industry faces them. 


In April 1988, Dormitzer had to take a medical leave of absence. McDermott, who had less 
than two years of experience, was made technical lead. Although McDermott was relatively young 
and inexperienced for such a position, the job required a very detailed knowledge of the program, 
and no one with more experience had the required knowledge. McDermott was also an outstanding 
technical contributor. Two months later, Kurtz, who had tired of the continual pressure, took а 
leave of absence from Microsoft. Dormitzer, who had recovered somewhat, came back to take the 
development lead. 


Over the next several months, progress was made on Opus. All the required features were 
coded (though not debugged) and the team declared that the "Code Complete" milestone was 
reached in October 1988. Code Complete meant that all that remained to be done was to debug and 

Optimize the code for performance. This phase was called "stabilization," and once the code had 

/ .stabilized (all known bugs were fixed and performance was adequate), the product could be 

/ Shipped. For scheduling, Microsoft used a rule of thumb that the stabilization phase typically 
iL lasted three months. 

ы It soon became clear that Opus was not likely to follow the three month rule. Although 

developers were fixing bugs quickly, the testers seemed to find new bugs just as quickly (see Exhibit 

5). During this period, Dormitzer did his best to lead the project, but his illness had not fully 

abated. Eventually, Mason responded by making McDermott acting development lead in addition 

to his technical lead responsibilities. At that time, McDermott had been at Microsoft for three 

years. 


McDermott recalled the stabilization period: 


Not having a technical lead who could concentrate on technical issues 
definitely cost us. The size, speed, and memory usage of Opus could have been made 
better than it was if the technical lead had not spent the last 18 months as 
development lead or covering for sick and burned out development leads. The team 
at this stage had 15 developers, six programmer assistants and seven interns during 
this period. No one lead could possibly keep tabs on what each person was working 
on. 


Lt 
Despite the troubles, the Opus program began to stabilize. During the spring of 1989 the 
number of active bugs remained relatively constant, but, during the summer, an initiative 
emphasizing the quality of changes rather than the quantity of changes was instituted. For the 
first time, testing was invited to development code reviews, and ownership of the code was 
stressed. By late fall of 1989, the program had stabilized and Word for Windows version 1.0 was 
released on November 30, 1989 (see Exhibit 6 for a project time line). 
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Word for Windows' Market Reception 


Despite the long delay in the Word for Windows (WinWord) development, only óne other 
company, Samna, had been able to release a full featured word processor for Windows earlier. 
While it was too early to gauge the customer reception accurately, early signs were very 
encouraging. One particularly encouraging sign was the reception in the industry press. Reviews in 
computer magazines and journals wielded great power over the marketplace perceptions, and the 
reviews had been universally favorable. WinWord was described as easy to use and incredibly bug- 
free for a first release. Many magazines rated WinWord higher than any other word processor for 
the PC. (See Exhibit 7 for a description of competitive products). In response to WinWord's success, 
WordPerfect announced that it was developing a word processors to run under Windows. 
WordPerfect for Windows was scheduled for release in February 1991. 


WinWord Postmortem 


While the WinWord development project had been an extreme case, its problems were not 
unusual at Microsoft (or for any software development project at any company). In order to learn 
from the mistakes of previous development projects, Microsoft had instituted a policy of reviewing 
every project on its completion. The review entailed gathering many statistics on the project as 
well as holding a series of meetings with project participants in which their views on the project 
were discussed. While the exact type of statistics varied somewhat from project to project, 
typically they included estimated versus actual schedule over the course of the project, bug counts 
over time, code size over time, and milestones scheduled versus actual completion. 


These statistics and summaries of the discussions from participant meetings were collected 
in a document called a postmortem, which was then distributed to all managers in the business 
group as well as to senior managers. Most postmortems were about 25 pages in length, but the Opus 
document ran over 100. Extensive statistics had been collected on the project (including those in 
Exhibits 1 and 5). 


Ideas for improving Product Development 


There were many views on the best way to prevent scheduling fiascos like Opus from 
recurring. While some of the ideas focused on improvements in the development process, others 
focused on Microsoft's approach to project management, or on its development strategy. 


Process 


While the majority of developers enjoyed Microsoft's informal approach, some felt that a 
more structured development process would substantially improve the company's development 
performance. This would include relying on more formal project phases and strict milestones, as 
well as the implementation of formal structured methodologies for software development. Among 
the developers, McDermott and Mason were advocates of a more structured approach. 


McDermott, having lived through the Opus project, had strong views about the causes of its 
problems: 
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А major problem was the lack of an early, clear direction and specification. 
While we need some flexibility to respond to new information and market changes, 
from the time development work begins, the major features should be down. 

j'y McDermott believed that the development process should have two major clear phases: 
concept development and implementation. lr the first phase, a product concept would be carefully 
investigated, leading to a complete specification. Once the specification was down, everyone 
would buy in and implementation would follow without interruptions or delays. 

LE 
Mason had a different opinion. He had written documents proposing a different approach 
to improving Microsoft's software development process. He called it "Zero Defects": 


Our goal should be to have a working shippable product every day. This 

means that when a programmer says a feature is done, it is totally complete: all 

error and boundary cases work, all interactions with the rest of the product work, 

and test code and documentation have been checked in. 

In this mode of development, the project would begin with a brief period of time in which 
senior team members would lay out the basi: architecture of the software application, breaking it 
down into several sets of desireable features These feature sets would then be prioritized. The 
Software coding process would focus on each feature set in a sequential manner. The code would be 
written in "object-oriented" modules, each of which could be tested independently. 


" After each module was completed, work would proceed to the next module. This would 
allow the product to evolve in a controlled fashion, gradually adding subsets of features under the 
scrutiny of the project's management. This would imply substantial flexibility in the product's 
specification, since feature sets could be added at any time before (or after) the shipping date. 
Conversely, this process would also allow meeting virtually any shipping date, with a clear 
tradeoff between time-to-market and available features. Among the major costs of this approach, 
however, would be sacrifices in speed and program efficiency: the modularity in the code would 
make the application substantially slower and larger (in memory usage). 


Project Management 


— Some of the program managers at Microsoft felt that changing the structure of the 
| development process would not be enough to improve things substantially. They felt instead that 
| Же root cause of Microsoft's problems was in its approach to project management. The current 
| approach lacked focus and control. 

| 
~ Some program managers felt that their role and position in the organization ought to be 
| strengthened substantially. Their role should evolve to one of "software designer,” in charge of 
| conceptualizing and specifying the full range of features and characteristics of the product to be 
| developed. The developers would then simply implement their design in code. 

Several program managers emphasized that this approach was consistent with the opinion 
of several industry experts who felt that the character of the best software applications had 
Changed in recent years. They felt that developing outstanding software now required a much 
greater attention to detail rather than sheer performance: attention to how the individual features 
fit together into a well designed, "coherent" product that was attractive, reliable, and fun to use. 


Most developers were strongly opposed to turning program managers into designers, 
however. With a few exceptions, current Microsoft program managers had not previously been 
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developers. The developers thus felt that program managers simply did not have the level of 


technical sophistication that was required to really understand the potential of a software · 


development project. 
Development Strategy 


Other managers emphasized Microsoft's lack of a uniform strategy at the business level as 
the fundamental problem. They focused on the need for coherence across similar applications, to 
create economies of scale in development as well as a common "look and feel" in the products. 


In 1990, Microsoft was actively writing applications to run on several different operating 
systems: the main ones were MSDOS, MSDOS with WINDOWS, and the Macintosh. Independent 
teams would be dedicated to the development of an application for each system. For example, 
there was a team for Word for the Macintosh, a team for word for DOS, and a team on Word for 
Windows. Keeping up efforts aimed at different operating systems was putting considerable strain 
on Microsoft resources. А set of suggestions thus focussed on code sharing within the Applications 
Division. Different programs required similar components, such as drop-down menus, macro 
languages, and graphics. Previously written software could often provide similar functionality to a 
large portion of the routines developed in a typical project. This would create development 
efficiencies as well as a more consistent user interface across different programs. 


On the other hand, as Mason described, sharing code on Opus had cost more time than it 
saved: 


On WinWord trying to share code with MacWord was a tremendous source 
of delay. We took a whole bunch of MacWord code at the very beginning—which 
was fine. The problem came when the Opus made slight changes to optimize the 
code for WinWord—or just changed it because they felt that the way the MacWord 
people had done something that was "brain-dead." Then the MacWord people 
would announce that they had found a whole bunch of bugs in the code they had 
given Opus. To get those fixes, Opus would then be required to make the same 
Changes so that it was compatible with WinWord. This happened about three or 
four times. Not only did it delay WinWord by maybe six months, but it probably 
delayed the release of MacWord version 4.0 by about eight months. To share code, 
you can have only one set of source code and one group of people modifying it. 
Sharing 80 percent of the code in a project is good, 20 percent is a nightmare. 


5 Recognition of the code-sharing problem had led to the "core code" approach. In this 
approach, almost all of the functionality of an application was written in "generic" code which 
would be shared by the teams working on each individual operating system platform. The Excel 
business unit had used the approach and Pete Higgins, the general manager, felt that the long term. 
reduction of the development effort would be worth the substantial hiatus in product 
improvements. No new Excel application had been introduced for a full two year period. Raikes 
felt that there were also other drawbacks to this approach: 


A risk with the core code standardization approach is that the software 
tends to get written for a lowest common denominator platform. For example, if you 
are writing for a PC and a Macintosh, you will tend to use only the features that are 
common to both. This means that it's difficult to write software that uses all the 
capabilities of either. Because of this, you may not come out with the best software 
on either machine and the way the market is today, you need the best software to 


compete. 
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Options for the Next Version of WinWord 


After a lot of thought, Raikes had boiled down future WinWord project possibilities into 
two basic options. 


The first option involved introducing a new WinWord version (version 2.0) in as rapid a 
time period as possible. He was pleased with the product's market reception, but he felt that it 
could use some performance improvements, a few important bug fixes, and the addition of a few 
features. This was a common strategy at Microsoft. In many cases, it was only when the second 
version of a new application shipped that its sales really took off - many key customers would wait 
for the inevitable product improvements before committing to new software. The goal would be to 
ship WinWord 2.0 in slightly more than one year, or about when WordPerfect had announced it 
would enter the Windows market. This would involve a highly focused effort, and Raikes doubted 
that it could be combined with the major improvements in development process and strategy 
suggested above. 


The second option was to postpone the introduction of WinWord 2.0, but use the project to 
substantially improve the product development process in his business unit. He could experiment 
with freezing the product's specification, as suggested by McDermott or with Mason's modular 
approach. Additionally, he could focus the team on "core code" development. Word for DOS, 
MacWord and WinWord would be rewritten so that 80% of the code was common and only a small 
part was machine specific. Raikes expected that working on these improvements would add 
substantial delays to the shipment of WinWord 2.0, ranging from one to two years. Perhaps most 
important, it would add substantial uncertainties, since these approaches were relatively novel at 
Microsoft. 


In each option, a team of approximately ten programmers and four programmer assistants 
would be assigned to the project. This was Microsoft's standard team size and had been chosen 
because Microsoft's management felt that it was the largest practical team. Raikes was uncertain 
about having enough resources to emphasize more than one project, since there was a limited number 
of outstanding, experienced developers available. 


As Raikes considered his options, his primary goal was clear—he wanted Microsoft to 
surpass WordPerfect and develop the best-selling word processing software in the world. Achieving 
such a goal would be difficult, but Raikes felt that if he chose the correct development option and 
managed the project well, it was possible. 
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Exhibit 1 Actual vs. Projected Schedule 


asses Kx 


Report Date Estimated Ship Date Estimated Days to Ship ^ Actual Days to Ship 











Sep-84 Sep-85 365 2,187 
Jun-85 Jul-86 395 1,614 
Jan-86 Nov-86 304 1,400 
Jun-86 May-87 334 1,245 
Jan-87 Dec-87 334 1,035 
Jun-87 Feb-88 245 884 
Jan-88 Jun-88 152 670 
Jun-88 Oct-88 122 518 
Aug-88 Jan-89 153 457 
Oct-88 Feb-89 123 396 
Јап-89 May-89 120 304 
Јип-89 Зер-89 92 153 
Jul-89 Oct-89 92 123 
Aug-89 Nov-89 92 92 
Моу-89 Nov-89 0 0 
Exhibit 2 Financial Information ($ millions) 
Fiscal Year Ending 
6/30/89 6/30/88 6/30/87 
Net Sales 804 591 346 
Cost of Goods 204 148 74 
Gross Profit 599 443 272 
Research and Development Expense 110 70 38 
Selling, General and Administrative 247 186 107 
Non-Operating Income 9 (4) (6) 
Interest Expense о о о 
Income Before Taxes 251 184 121 
Provision for Income Taxes 80 60 49 
Net Income 171 124 72 





Source: The Wall Street Joumal, May 21, 1990, p. A4, reprinted with permission. 
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Exhibit 3 Microsoft's Product Line and Market Shares (estimated for 1990) 


Product Line Sales (5 millions) Market Share? Market Rank 
IBM PC Operating Systems $300 98% 1 
MS-DOS, PC-DOS 130 91 1 
05/2 56 5 3 
Xenix 14 2 4 
Windows (requires DOS) 100 15 2 
PC Languages 95 70 1 
с 50 65 1 
Pascal? 10 35 2 
FORTRAN 35 92 1 
PC Applications 430 9 2 
Excel (windows spreadsheet) 120 15 2 
Multiplan (spreadsheet)° 10 1 8 
Word (word processor) 250 30 2 
Word for Windows 50 6 6 
Macintosh Languages 17 80 1 
с 9 85 1 
Pascal 2 55 1 
BASIC 6 95 T 
Macintosh Applications 140 25 1 
Excel (spreadsheet) 70 90 
Mac Word (word processor) 70 80 1 





Market share was defined as the percent of sales in the particular product category. For example the market 
share of Word for Windows was defined with respect to all PC wordprocessors (but not including Macintosh word 
processors). It should be mentioned that the market shares for PC operating systems total over 100% because 
all Windows systems must have DOS as well. 


bBoriand was the leader in this category with Turbo Pascal with approximately $20 million in annual sales and a 
60% market share. 


Lotus dominated this category with 1-2-3 Release 2.2 with $230 million in sales and 1-2-3 Release 3.0 with $120 
million in sales annually. Borland's Quattro Pro was also a player in this category with $60 million in sales. 
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Exhibit 4 ^ Microsoft Organization Chart, 1990 


William Gates 
Chairman and CEO 
John Shirley 
President 


Applications 
Mike Maples 
Vice President 




























Applications Entry Business 
Strategy Unit (EBU) 
Management (Works) 





Word Development 
Chris Mason 
Word Marketing 
J. Sanderson 
Program Management 
G. Slyngstad 
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Exhibit5 ^ Data from Opus Portmortem 


Statistics 

Size of shipped product 

Number of lines of program instructions (code) 

Total development time spent (including part-time members 
Number of lines of code present at "соде complete" 


One “byte” corresponds to a unit of computer memory storage 
character of text. 


asm - assembly language code. 
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852,576 bytes? 
249,000 

55 person-years 
209,000 


roughly comparable to that required by one 
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Exhibit 5 (continued) 
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Exhibit6 Time Line of the Cashmere/Opus Project 


Cashmere/Opus Leadership 





1984 


Hunt 





Kurtz ed ~ Mel Development 
ү Lead 


2; i Technical 
-: McDermott х Lead 
Program 
Manager 


Marketing 
Product 
Manager 


1985 1986 1987 1988 1989 


Cashmere/Opus Events 


Date 


8/84 
8/85 
9/85 
11/85 
1/87 
4/87 
6/87 
10/87 
12/87 
2/88 
3/88 
6/88 
7/88 
8/88 
10/88 
3/89 
10/89 


Event 


Winword project beings 

Coding begins 

First demonstration to Bill Gates 

Coding work intensified 

Testing work begins 

Specification discussed with Bill Gates 

Revised specification distributed 

Addendum to final specification distributed 

Visual freeze: the way the program looks to the user is officially established 
Presentation to Bill Gates; additional features added 
Addendum to final specification distributed 

Almost all features reported to be"working to some degree" 
Addendum to final specification distributed 

Feature complete: no more features added after this point 
Code complete 

Performance optimization declared complete 

Word for Windows is officially announced 


11/89 Word for Windows ships 
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Exhibit7 ^ The PC Word Processing Software Market 


Word processing software was the largest segment of the applications software market for 
IBM PCs and compatibles. Over $800 million was spent annually on professional word processors, 
the high end of the word processor market. This market segment was dominated by a few players, 
all of which were character-based in 1990. 


WordPerfect, Version 5.1 


WordPerfect version 5.1 was the latest in a long line of updates of a highly successful 
product. WordPerfect had the largest share of the word processor market at 45%. In product 
comparisons, WordPerfect generally won on the number of features it had and the wide variety of 
printers it supported. WordPerfect was also available on a wide variety of non-DOS computers 
including the Apple Macintosh, Digital Equipment Corporation's VAX line, and IBM mainframes. 
Although WordPerfect was character based, WordPerfect Corporation had announced that a 
Windows version was under development and was expected to ship in the first quarter of 1991. 


Word for DOS, Version 5.0 


Microsoft's original high-end, character-based wordprocessor for DOS had first been 
released in 1983, but had not received good reviews in industry magazines or achieved much market 
success. Since then, however, Microsoft had continually improved the product to the point where it 
was rated on a par with WordPerfect, and much higher than any other word processors. Word's 
market share had improved correspondingly and was now the second highest at 30%. 


Wordstar, Version 5.5 


Wordstar Corporation had first developed a word processor for the CP/M computer market 
(a predecessor of IBM/DOS). Dominant in the CP/M market, it had translated its software to run 
under DOS in 1982, and had quickly become the market leader. Since that time, however, its 
updates had not kept pace with the rest of the market and the product had fallen behind 
technically. Its market share in 1990 was 12%, well below the market leaders. 


Displaywrite 4 


IBM's entry in the word processing software market was generally considered to be an 
inferior product to either of the two market leaders. Its limited market success (10% share) was 
attributed to IBM's dominance in the hardware market. Its market share had been declining for 
Several years. 
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Exhibit 8 Word Processor Operating Environments 





Macintosh IBM PC and Compatibles 
Operating System Mac/OS Dos DOS 05/2 05/2 
Layered Product? = - Windows - Presentation 
Manager 
Interface Type сше Character GUI Character GUI 
MicrosoftWord Processor Word for Word for Word for - = 
Macintosh DOS Windows 
WYSIWYG © yes no yes - = 





The layered product is an add-on to the basic operating systems which provides a more uniform and easy-to- 
use user interface. The Mac/OS was designed from the ground up to provide such capabilities, whereas DOS 
and OS/2 do not. For this reason, Microsoft has developed Windows for DOS and the Presentation Manager for 
OS/2 to provide similar capabilities. 


bGUI stands for Graphical User Interface, where the user gives commands to the computer by using a mouse to 
point to icons on a graphics screen. 


CWYSIWYG stands for What You See Is What You Get. К refers to applications where the screen display 
closely resembles printed output. 


Afcrosoft Corporation: Office Business Unit 691-023 


Exhibit 8 
Word Processor Operating Environments 
































IBM PC and Compatibles 
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DOS DO: 

















а) The layered product is an add-on to the basic operating systems which provides a more uniform and easy-to- 
use user interface. The Mac/OS was designed from the ground up to provide such capabilities, whereas DOS 
and OS/2 do not. For this reason, Microsoft developed Windows for DOS and the Presentation Manager 
for OS/2 to provide similar capabilities. 


Qo GUI stands for Graphical User Interface, where the user gives commands to the computer by using a mouse 
to point to icons on a graphics screen. 


(б) WYSIWYG stands for What You See Is What You Get. It refers to applications where the screen display 
closely resembles printed output. 
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Appendix 1 
Background on Software Development Methodology in 1990 


A software development project could be divided into six phases: (1) conceptualization; (2) 
specification; (3) design; (4) coding; (5) integration; and (6) testing and debug. While the 
distinctions between different phases were not always clear and there was a great deal of overlap 
between phases, most companies set milestones according to these (or similar) phases. 


The Conceptualization Phase 

In this phase, the basic scope and purpose of the software project were determined. 
Generally, only a small amount of effort was expended in this phase and often the only tangible 
output was a short (1-3 pages) memo by a senior engineer or manager describing the basic goals 
of the proposed project. 


The Specification Phase 

This phase was similar to the conceptualization phase in that its purpose was to describe the 
software's purpose and functionality. It differed in that the software specifications document 
produced during this phase contained much more detail than the earlier conceptualization 
document — 100-page specifications were not unusual Although in some companies the 
marketing group had complete responsibility for developing specifications which were then passed 
on to the development group, the specifications phase was a joint effort by developers and 
marketers at most companies. Specifying the functionality of the software in such detail required 
implicit design decisions which blurred the distinction between the specifications and the design 
phases. 


The Design Phase 

‘Working from the software specifications, the software developers designed the basic structure 
of the software. During this phase, the developers would break up the development task into а 
series of smaller tasks, which in tum were further divided until they became small enough to be 
completed with relative ease. This logical breskdown was then translated to a physical breakdown 
where the program was divided into a collection of subprograms. 


A complete software design had the following elements: (1) a complete list of all the 
subprograms; (2) a description of the function of each of the subprograms; (3) a description of 
the algorithm that each of the subprograms would use; (4) a list of inputs (data, disk files, 
peripheral devices requirements, etc.) that each of the subprograms needed to complete its 
function; (5) a list of outputs that each of the subprograms produced. 


In complex software systems, such as those developed at Microsoft, there usually were 
thousands of subprograms. Because of this complexity, it was very rare that complete designs 
were ever developed before the software was written. Often technical issues would be raised that 
could not be resolved without actually writing portions of the software to explore them. 


In general, the designers would go down several levels of subprogram in a design, and then 
assign each of the subprograms to a software engineer to develop. The software engineers usually 
had to do further design of their subprogram, but the work of each was largely independent of 
the other engineers working on the project. 





The Coding Phase 

Coding was the common name for writing the sets of English-like commands (called code) 
that the software developers used to instruct the computer on what actions to perform. This 
effort was done in parallel, with each engineer responsible for coding, testing, and debugging his 
or her portion of the program. 


The Integration Phase 


given structure. For this reason, the software developers and designers needed to have frequent 
communication to keep all parties informed of the changes. These communications could take 
many forms including meetings, memos, and reports. At Microsoft, electronic mail (E-mail) was 
very heavily used with employees often sending and receiving dozens of messages a day. 


In addition, when the all the subprograms were finally integrated, the complete program's 
performance (in particular its speed and memory requirements) would often be inadequate. 
During this phase the developers often had try to consolidate subprograms and optimize overall 
performance. 


Testing and Debug 

While testing and debugging occurred throughout the development process, usually there was 
no formalized process until the software was essentially complete. At some point, usually early 
in the integration phase, an early version of the program would be given to testers whose job it 
was to try to find bugs (errors). When found, these bugs were reported to the programmers who 
had to track down and correct them (debugging). 


Manual testing of the programs often became impractical because every time a bug was fixed, 
all the tests had to be run to make sure that the "fix" had not introduced а new bug. For this 
reason, Microsoft tried to automate the testing process where ever possible. For large and/or 
complex programs, this automation often required writing almost 25 much software to test the 
program as the program required itself 
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Don't Automate, Obliterate | 
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by Michael Hammer 


е Harvard Business Review 


No. 90406 


by Michael Hammer 


Despite a decade or more of restructuring аза 
downsizing, many U.S. companies are still unpre- 
pared to operate in the 1990s. In a time of rapid- 
ly changing technologies and ever-shorter product 
life cycles, product development often proceeds at 
а р::с1а1 pace. In an age of the customer, order ful- 
fillment has high error rates and customer inquiries 
| go unanswered for weeks. In a period when asset 
utilization is critical, inventory levels exceed many 
months of demand. 

The usual methods for boosting performance— 
process rationalization and automation—haven’t 





Use computers to redesign — 
not just automate — 
existing business processes. 





yielded the dramatic improvements companies 
need. In particular, heavy investments in informa- 
tion technology have delivered disappointing :е- 
sults— largely because companies tend to use tech- 
nology to mechanize old ways of doing business. 





puters simply to speed them up. 


П They leave theexisting processes intact and use com- 
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Managers can release the real power of computers by 
challenging centuries-old notions about work. 


Reengineering Work: 
Don't Automate, Obliterate 


But speeding up those processes cannot address 
their fundamental performance deficiencies. Мапу 
of our job designs, work flows, control mechanisms, 
and organizational structures came of age in a differ- 
ent competitive environment and before the advent 
of the computer. They are geared toward efficiency. 
and control. Yet the watchwords of the new decade 
are innovation and speed, service and quality. 

It is time to stop paving the cow paths. Instead of 
embedding outdated processes in silicon and soft- 
ware, we should obliterate them and start over. We 
should "reengineer" our businesses: use the power of 
modem information technology to radically redesign 
our business processes in order to achieve dramatic 
improvements in their performance. 

Every company operates according to a great many 
unarticulated rules. “Credit decisions are made by 
the credit department.” “Local inventory is needed 
for good customer service.” “Forms must be filled in 
completely and in order” Reengineering strives to | 
break away from the old mules about how we organize 
Michael Hammer is president of Hammer and Company, 
an information technology consulting firm in Cam- 
bridge, Massachusetts. This article is based in part on 
work performed in association with the Index Group, 
| also a Cambridge-based consultancy. 








HARVARD BUSINESS REVIEW July-August 1990 











jecting some of them and then finding imaginative 
new ways to accomplish work. From our redesigned 
| processes, new rules will emerge that fit the times. 
"| Only then can we hope to achieve quantum leaps in 
| performance. 
Г Reengineering cannot be planned meticulously 
and accomplished in small and cautious steps. It's an 
all-or-nothing proposition with an uncertain result. 
Still, most companies have no choice but to muster 
the courage to do it. For many, reengineering is the 
only hope for breaking away from the antiquated 
processes that threaten to drag them down. For- 
tunately, managers are not without help. Enough 
businesses have successfully reengineered their 
processes to provide some rules of thumb for others. 


What Ford and MBL Did 


| Japanese competitors and young entrepreneurial 
ventures prove every day that drastically better lev- 
els of process performance are possible. They develop 
products twice as fast, utilize assets eight times more 
productively, respond to customers ten times faster. 
Some large, established companies also show what 
can be done. Businesses like Ford Motor Company 
and Mutual Benefit Life Insurance have reengineered 
their processes and achieved competitive leadership 
as a result. Ford has reengineered its accounts pay- 
able processes, and Mutual Benefit Life, its process- 
ing of applications for insurance. 

In the early 1980s, when the American auto- 
motive industry was in a depression, Ford’s top man- 
agement put accounts payable—along with many 
other departments—under the microscope in search 
of ways to cut costs. Accounts payable in North 
America alone employed more than 500 people. 
Management thought that by rationalizing processes 
andinstallingnew computer systems, it could reduce 
the head count by some 20%. 

Ford was enthusiastic about its plan to tighten ac- 
counts payable—until it looked at Mazda. While Ford 
was aspiring to a 400-person department, Mazda's ac- 
counts payable organization consisted of a total of 
5 people. The difference in absolute numbers was 
astounding, and even after adjusting for Mazda's 
smaller size, Ford figured that its accounts pay- 
able organization was five times the size it should 
be. The Ford team knew better than to attribute the 
discrepancy to calisthenics, company songs, or low 
interest rates. 

Ford managers ratcheted up their goal: accounts 
payable would perform with not just a hundred 
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and conduct business. It involves recognizing and те- | but many hundreds fewer clerks. It then set out to 
| achieve it. First, managers analyzed the existing sys- 


tem. When Ford's purchasing department wrote a 
purchase order, it sent a copy to accounts payable. 
Later, when material control received the goods, it 
sent a copy of the receiving document to accounts 
payable. Meanwhile, the vendor sent an invoice to 
accounts payable. It was up to accounts payable, 
then, to match the purchase order against the re- 
ceiving document and the invoice. If they matched, 
the department issued payment. 

The department spent most of its time on mis- 
matches, instances where the purchase order, re- 
ceiving document, and invoice disagreed. In these 
cases, an accounts payable clerk would investigate 
the discrepancy, hold up payment, generate docu- 
ments, and all in all gum up the works. 

One way to improve things might have been to 
help the accounts payable clerk investigate more effi- 
ciently, but a better choice was to prevent the mis- 
matches in the first place. To this end, Ford instituted 
"invoiceless processing" Now when the purchasing 
department initiates an order, it enters the informa- 
tion into an on-line database. It doesn't send a copy of 
the purchase order to anyone. When the goods arrive 
at the receiving dock, the receiving clerk checks the 
database to see if they correspond to an outstanding 
purchase order. If so, he or she accepts them and en- 
ters the transaction into the computer system. (If re- 
ceiving can't find a database entry for the received 
goods, it simply returns the order.) 

Under the old procedures, the accounting depart- 
ment had to match 14 data items between the re- 





Why did Ford need 
400 accounts payable clerks 
when Mazda had just 5? 





ceipt record, the purchase order, and the invoice be- 
fore it could issue payment to the vendor. The new 
approach requires matching only three items—part 
number, unit of measure, and supplier code—be- 
tween the purchase order and the receipt record. 
The matching is done automatically, and the com- 
puter prepares the check, which accounts payable 
sends to the vendor. There are no invoices to worry 
about since Ford has asked its vendors not to send 
them. (See the diagram, “Ford's Accounts Payable 
Process...;’ for illustrations of the old and new pay- 
ables processes.) 

Ford didn't settle for the modest increases it first 
envisioned. It opted for radical change - and achieved 
dramatic improvement. Where it has instituted this 
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new process, Ford has achieved a 75% reduction 
in head count, not the 20% it would have got:en 
with a conventional program. And since there areno 
discrepancies between the financial record and the 
physical record, material control is simpler and fi- 
nancial information is more accurate. 

Mutual Benefit Life, the country’s eighteenth larg- 
est life carrier, has reengineered its processing ofin- 
surance applications. Prior to this, MBL handled 
customers’ applications much as its competitors did. 
_ The long, multistep process involved credit check- 

ing, quoting, rating, underwriting, and so on. An ap- 

plication would have to go through as many as 30 

discrete steps, spanning 5 departments and involving 

19 people. At the very best, MBL could processanap- | 

plication in 24 hours, but more typical turnarounds 
| ranged from 5 to 25 days—most of the time spent 

passing information from one department to the 
L next. (Another insurer estimated that while an ap- 
| plication spent 22 days in process, it was actually 
worked on for just 17 minutes.) 

MBL's rigid, sequential process led to many com- 
plications. For instance, when a customer wanted to 
cash in an existing policy and purchase a new one, 
the old business department first had to authorize 
the treasury department to issue a check made pay- 
able to MBL. The check would then accompany the 
paperwork to the new business department. 

The president of MBL, intent on improving cus- 
tomer service, decided that this nonsense had to stop 











REENGINEERING WORK 





and demanded a 60% improvement in productivity. 
It was clear that such an ambitious goal would re- 
quire more than tinkering with the existing process. 
Strong measures were in order, and the manage: 
ment team assigned to the task looked to technol- 
ogy as a means of achieving them. The team real- 
ized that shared databases and computer networks 
could make many different kinds of information 
available to a single person, while expert systems 
could help people with limited experience make 
sound decisions. Applying these insights led to a 
new approach to the application-handling process, 
one with wide organizational implications and little 
resemblance to the old way of doing business. 

MBL swept away existing job definitions and de- 
partmental boundaries and created a new position 
called a case manager. Case managers have total re- 
sponsibility for an application from the time it is re- 
ceived to the time a policy is issued. Unlike clerks, 
who performed a fixed task repeatedly under the 
watchful gaze of a supervisor, case managers work 
autonomously. No more handoffs of files and respon- 
sibility, no more shuffling of customer inquiries. 

Case managers are able to perform all the tasks as- 
sociated with an insurance application because they 
are supported by powerful PC-based workstations 
that run an expert system and connect to a range of 
automated systems on a mainframe. In particularly 
tough cases, the case manager calls for assistance 
from a seniorunderwriter or physician, but these spe- 
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lore than 500 accounts payable clerks matched purchase orders, receiving documents, and invoices and then issued payment. Mismatches were common. 
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cialists work only as consultants and advisers to the 
case manager, who never relinquishes control. 

Empowering individuals to process entire applica- 
tions has had a tremendous impact on operations. 
MBL can now complete an application in as little as 
four hours, and average tumaround takes only two to 
five days. The company has eliminated 100 field of- 
fice positions, and case managers can handle more 
than twice the volume of new applications the com- 
pany previously could process. 


The Essence of Reengineering 


At the heart of reengineering is the notion of dis- 
continuous thinking—of recognizing and breaking 
away from the outdated rules and fundamental as- 
sumptions that underlie operations. Unless we 
change these rules, we are merely rearranging the 
deck chairs on the Titanic. We cannot achieve break- 
throughs in performance by cutting fat or automat- 
ingexisting processes. Rather, we must challenge old 
assumptions and shed the old rules that made the 
business underperform in the first place. 

Every business is replete with implicit rules left 
over from earlier decades. "Customers don't repair 
their own equipment” "Local warehouses are neces- 
sary for good service.” "Merchandising decisions are 
made at headquarters.” These rules of work design 





are based on assumptions about technology, people, 
and organizational goals that no longer hold. The 
contemporary repertoire of available information 
technologies is vast and quickly expanding. Quality, 
innovation, and service are now more important 
than cost, growth, and control. A large portion of the 
population is educated and capable of assuming re- 
sponsibility, and workers cherish their autonomy 
and expect to have a say in how the business is run. 

It should come as no surprise that our business 
processes and structures are outmoded and obsolete: 
our work structures and processes have not kept pace 
with the changes in technology, demographics, and 


business objectives. For the most part, we have ог- _ 


ganized work as a sequence of separate tasks and em- 
ployed complex mechanisms to track its progress. 
This arrangement can be traced to the Industrial 
Revolution, when specialization of labor and econ- 
omies of scale promised to overcome the inefficien- 
cies of cottage industries. Businesses disaggregated 
work into narrowly defined tasks, reaggregated the 
people performing those tasks into departments, 
and installed managers to administer them. 

Our elaborate systems for imposing control and 
discipline on those who actually do the work stem 
from the postwar period. In that halcyon period of ex- 
pansion, the main concern was growing fast without 
going broke, so businesses focused on cost, growth, 
and control. And since literate, entry-level people 
were abundant but well-educated professionals hard 
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‘The new process cuts head count in accounts payable by 75%, eliminates invoices, and improves accuracy. Matching is computerized. 


107 


س 
/— 





296 








to come by, the control systems funneled informa- 
| tion up the hierarchy to the few who presumably 
|_knew what to do with it. 

These pattems of organizing work have becomeso 
ingrained that, despite their serious drawbacks, it's 
hard to conceive of work being accomplished any 

|. other way. Conventional process structures are 
fragmented and piecemeal, and they lack the integra- 
tion necessary to maintain quality and service. They 
are breeding grounds for tunnel vision, as people tend 
to substitute the narrow goals of their particular 





Ford's old rule: we pay when 
we getthe invoice. 

Ford's new rule: we pay when 
we get the goods. 





department for the larger goals of the process as a 
whole. When work is handed off from person to per- 
son and unit to unit, delays and errors are inevitable. 
Accountability blurs, and critical issues fall between 
the cracks. Moreover, no one sees enough of the big 
picture to be able to respond quickly to new situa- 
tions. Managers desperately try, like all the king's 
horses and all the king's men, to piece together the 
fragmented pieces of business processes. 

Managers have tried to adapt their processes to 
new circumstances, but usually in ways that just cre- 
ate more problems. If, say, customer service is poor, 
they create a mechanism to deliver service but over- 
lay it on the existing organization. Bureaucracy 
thickens, costs rise, and enterprising competitors 
gain market share. 

In reengineering, managers break loose from out- 
moded business processes and the design principles 
underlying them and create new ones. Ford had oper- 
ated under the old rule that “We pay when we receive 
the invoice" While no one had ever articulated or 
recorded it, that rule determined how the accounts 
payable process was organized. Ford's reengineer- 
ing effort challenged and ultimately replaced the 
rule with a new one: “We pay when we receive 
the goods.” y 

Reengineering requires looking at the fundamen- 
tal processes of the business from a cross-functional 
perspective. Ford discovered that reengineering on- 
| ly the accounts payable department was futile. The 
appropriate focus of the effort was what might be 
called the goods acquisition process, whick in- 
cluded purchasing and receiving as well as ac- 
counts payable. 

One way to ensure that reengineering has a cross- 





functional perspective is to assemble a team thatrep- 
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resents the functional units involved in the process 
being reengineered and all the units that depend on 
it. Theteam must analyze and scrutinize theexisting | 
process until it really understands what the process 
istryingto accomplish. The point is not to learn what 
happens to form 73B in its peregrinations through the 
company but to understand the purpose of having 
form 73B in the first place. Rather than looking for 
opportunities to improve the current process, the 
team should determine which of its steps really add 
value and search for new ways to achieve the result. 

The reengineering team must keep asking Why? 
and What if? Why do we need to get a manager's sig- | 
nature on a requisition? Is it a control mechanism or 
a decision point? What if the manager reviews only | 
requisitions above $500? What if he or she doesn’t 
see them at all? Raising and resolving heretical ques- 
tions can separate what is fundamental to the process 
from what is superficial. The regional offices of ап | 
East Coast insurance company had long produced a | 
series of reports that they regularly sent to the home 
office. No one in the field realized that these reports 
were simply filed and never used. The process out- 
lasted the circumstances that had created the need 
for it. The reengineering study team should push to 
discover situations like this. 

In short, a reengineering effort strives for dramat- 
ic levels of improvement. It must break away from 
conventional wisdom and the constraints of orga- 
nizational boundaries and should be broad and 
cross-functional in scope. It should use information 
technology not to automate an existing process but 
to enable a new one. 





Principles of Reengineering 





Creating new rules tailored to the modem environ” 
ment ultimately requires a new conceptualization of 
the business process —which comes down to some- 
one having great idea. But reengineering need not be 
haphazard. In fact, some of the principles that compa- 
nies have already discovered while reengineering 
their business processes can help jump start the ef- 
fort for others. 

Organize around outcomes, not tasks. This princi- 
ple says to have one person perform all the steps ina _ 
process. Design that person's job around an objective 
or outcome instead of a single task. The redesign at 
Mutual Benefit Life, where individual case managers 
perform the entire application approval process, is 
the quintessential example of this. 

The redesign of an electronics company is another 
example. It had separate organizations performing 
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each of the five steps between selling and installing 
the equipment. One group determined customer re- 
quirements, another translated those requirements 
into internal product codes, a third conveyed that in- 
formation to various plants and warehouses, a fourth 
received and assembled the components, and а fifth 
delivered and installed the equipment. The process 
was based on the centuries-old notion of specialized 
labor and on the limitations inherent in paper files. 
The departments each possessed a specific set of 
skills, and only one department at a time could do 
its work. 

The customer order moved systematically from 
Step to step. But this sequential processing caused 
problems. The people getting the information from 
the customer in step one had to get all the data any- 
one would need throughout the process, even if it 
wasn't needed until step five. In addition, the many 
handoffs were responsible for numerous errors and 
misunderstandings. Finally, any questions about cus- 
tomer requirements that arose late in the process had 
to be referred back to the people doing step one, re- 
sulting in delay and rework. 

When the company reengineered, it eliminated the 
assembly-line approach. It compressed responsibility 
for the various steps and assigned it to one person, 
the "customer service representative.” That person 
now oversees the whole process—taking the order, 
translating it into product codes, getting the compo- 
nents assembled, and seeing the product delivered 
and installed. The customer service rep expedites and 
coordinates the process, much like a general contrac- 
tor. And the customer has just one contact, who al- 
ways knows the status of the order. 

Have those who use the output ој the process per- 
form the process. In an effort to capitalize on the ben- 
efits of specialization and scale, many organizations 
established specialized departments to handle spe- 
cialized processes. Each department does only one 
type of work and is a “customer” of other groups’ 
processes. Accounting does only accounting. If it 
needs new pencils, it goes to the purchasing de- 
partment, the group specially equipped with the 
information and expertise to perform that role. 
Purchasing finds vendors, negotiates price, places 
the order, inspects the goods, and pays the invoice- 
and eventually the accountants get their pencils. 
The process works (after a fashion], but it's slow 
and bureaucratic. 

Now that computer-based data and expertise are 
more readily available, departments, units, and indi- 
viduals can do more for themselves. Opportunities 
exist to reengineer processes so that the individuals 
who need the result of a process can do it themselves. 
For example, by using expert systems and data- 
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bases, departments can make their own purchases 
without sacrificing the benefits of specialized pur- 
chasers. One manufacturer has reengineered its 
purchasing process along just these lines. The com- 
pany’s old system, whereby the operating depart- 
ments submitted requisitions and let purchasing do 
the rest, worked well for controlling expensive and 
important items like raw materials and capital 
equipment. But for inexpensive and nonstrategic 
purchases, which constituted some 35% of total 
orders, the system was slow and cumbersome; it was 
not uncommon for the cost of the purchasing pro- 
cess to exceed the cost of the goods being purchased. 

The new process compresses the purchase of sun- 
dry items and pushes it on to the customers of the 
process. Using a database of approved vendors, an op- 
erating unit can directly place an order with a vendor 
and charge it on a bank credit card. At the end of the 
month, the bank gives the manufacturer a tape of all 
credit card transactions, which the company runs 
against its internal accounting system. 

When an electronics equipment manufacturer 
reengineered its field service process, it pushed some 








Must technicians make repairs? 
Or can computers help 
customers make their own? 





of the steps of the process on to its customers. The 
manufacturer's field service had been plagued by the 
usual problems: technicians were often unable to do 
a particular repair because the right part wasn’t on 
the van, response to customer calls was slow, and 
Spare-parts inventory was excessive. 

Now customers make simple repairs themselves. 
Spare parts are stored at each customer's site and 
managed through a computerized inventory- 
management system. When a problem arises, the 
customer calls the manufacturer's field-service hot 
line and describes the symptoms to a diagnostician, 
who accesses a diagnosis support system. If the prob- 
lem appears to be something the customer can fix, 
the diagnostician tells the customer what part to re- 
place and how to install it. The old part is picked up 
and anew part left in its place at a later time. Only for 
complex problems is a service technician dispatched 
to the site, this time without having to make a stop at 
the warehouse to pick up parts. 

When the people closest to the process perform it, 
there is little need for the overhead associated with 
managing it. Interfaces and liaisons can be elimi- 
nated, as can the mechanisms used to coordinate 
those who perform the process with those who use it. 
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Why Did We Design Inefficient 
Processes? 


Ina way, we didn't. Many of our procedures were- 
not designed at all; they just happened. The com: : 
. pany founder one day recognized that he didn't have 
time to handle a chore, so he delegated it to Smith. 
‘Smith improvised. Time passed, the business grew, 
:, and Smith hired his entire clan to ‘help him cope: 
` with the work volume. They all improvised. Each 
day brought new challenges and special cases, and 
the staff adjusted its work-accordingly: The hodge- 
‚ 'podge of special cases and-quick fixes was passed 
1 from one generation of workers to the next.:. 8 
«(We have institutionalized the 'ad:hoç'and-en->-- 
шне! the temporary. Why do we send for 
5 counts tò the comer-desk?.Because 20.y: 
. Mary ‘Spoke French and Mary had the. com desk 
is Jong gone, and we nol 











Moreover, the problem of capacity planning for the 
process performers is greatly reduced. 

Subsume information-processing work into the 
real work that produces the information. Tke pre- 
vious two principles say to compress linear pro- 
cesses. This principle suggests moving work from 
опе person ог department to another. Why doesn't 
an organization that produces information also pro- 
cess it? In the past, people didn't have the time or 
weren't trusted to do both. Most companies estab- 
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lished units to do nothing but collect and process in- 


formation that other departments created. This ar- 1 


rangement reflects the old rule about specialized \ 
labor and the belief that people at lower organiza- 
tional levels are incapable of acting on information 
they generate. An accounts payable department col- 
lects information from purchasing and receiving and 


reconciles it with data that the vendor provides. | 


Quality assurance gathers and analyzes information 
it gets from production. 

Ford's redesigned accounts payable process embod- 
ies the new rule. With the new system, receiving, 
which produces the information about the goods re- 
ceived, processes this information instead of sending 
it to accounts payable. The new computer system. 
can easily compare the delivery with the order and 
trigger the appropriate action. 

Treat geographically dispersed resources as 
though they were centralized. The conflict between 
centralization and decentralization is a classic one. 
Decentralizing a resource (whether people, equip- 
ment, or inventory] gives better service to those who 
use it, but at the cost of redundancy, bureaucracy, and 
missed economies of scale. Companies no longer 
have to make such trade-offs. They can use data- 


bases, telecommunications networks, and standard- ~ 


ized processing systems to get the benefits of scale 
and coordination while maintaining the benefits of 
flexibility and service. 

At Hewlett-Packard, forinstance, each of the more 
than 50 manufacturing units had its own separate 
purchasing department. While this arrangement pro- 
vided excellent responsiveness and service to the 
plants, it prevented H-P from realizing the benefits of 
its scale, particularly with regard to quantity dis- 
counts. H-P’s solution is to maintain the divisional 
purchasing organizations and to introduce a corpo- 
тате unit to coordinate them. Each purchasing unit 
has access to a shared database on vendors and their 
performance and issues its own purchase orders. Cor- 
porate purchasing maintains this database and uses it 
to negotiate contracts for the corporation and to 
monitor the units. The payoffs have come in a 150% 
improvement in on-time deliveries, 50% reduction 
in lead times, 75% reduction in failure rates, and a 
significantly lower cost of goods purchased. 

Link parallel activities instead of integrating their 
results. H-P's decentralized purchasing operations 
represent one kind of parallel processing in which 
separate units perform the same function. Another 
common kind of parallel processing is when separate 
‘units perform different activities that must eventu- 
ally come together. Product development typically 
operates this way. In the development of a photo 


| copier, for example, independent units develop th: 
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various subsystems of the copier. One group works 
on the optics, another on the mechanical paper- 
handling device, another on the power supply, and so 
on. Having people do development work simulta- 
neously saves time, but at the dreaded integration 
and testing phase, the pieces often fail to work to- 
gether. Then the costly redesign begins. 

Or consider a bank that sells different kinds of 


through separate units. These groups may have no 
way of knowing whether another group has already 





Coordinate parallel 
functions during 

| gl the process- not after 
| M its completed. 





extended credit to a particular customer. Each unit 
could extend the full $10 million credit limit. 

| The new principle says to forge links between par- 
allel functions and to coordinate them while their 
activities are in process rather than after they are 
completed. Communications networks, shared data- 
bases, and teleconferencing can bring the indepen- 
~- dent groups together so that coordination is ongoing. 
One large electronics company has cut its product 
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credit—loans, letters of credit, asset-based financing- | 





development cycle by more than 50% by implement- 
ing this principle. 

Put the decision point where the work is per- 
formed, and build control into the process. In most 
organizations, those who do the work are distin- 
guished from those who monitor the work and make 
decisions about it. The tacit assumption is that the 
people actually doing the work have neither the time 
nor the inclination to monitor and control it and that 
they lack the knowledge and scope to make decisions 
about it. The entire hierarchical management struc- 
ture is built on this assumption. Accountants, audi- 
tors, and supervisors check, record, and monitor 
work. Managers handle any exceptions. 

The new principle suggests that the people who do 
the work should make the decisions and that the pro- 
cess itself can have built-in controls. Pyramidal man- 
agement layers can therefore be compressed and the 
organization flattened. 


Information technology can capture and process | 


data, and expert systems can to some extent sup- 
ply knowledge, enabling people to make their own 
decisions. As the doers become self-managing and 
self-controlling, hierarchy —and the slowness and 
bureaucracy associated with it—disappears. 

When Mutual Benefit Life reengineered the insur- 
ance application process, it not only compressed the 
linear sequence but also eliminated the need for lay- 
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ers of managers. These two kinds of compression- 
vertical and horizontal often go together; the very 
fact that a worker sees only one piece of the process 
calls for a manager with a broader vision. The case 
managers at MBL provide end-to-end management of 
the process, reducing the need for traditional man- 
agers. The managerial role is changing from one of 
controller and supervisor to one of supporter and 
facilitator. 
Capture information once and at the source. This 
` last rule is simple. When information was difficult to 
transmit, it made sense to collect information repeat- 
edly Each person, department, or unit had its own re- 
T quirements and forms. Companies simply had to live 
with the associated delays,.entry errors, and costly 
overhead. But why. do we have to live with those 
problems now? Today when we collect a piece of in- 
formation, we can store it in an on-line database for 
all who need it. Bar coding, relational databases, and 
electronic data interchange (EDI) make it easy to col- 
|. lect, store, and transmit information. One insurance 
company found that its application review process 
required that certain items be entered into “stove- 
pipe" computer systems supporting different func- 
tions as many as five times, By integrating and 
connecting these systems, the company was able to 
eliminate this redundant data entry along with the 
attendant checking functions and inevitable errors. 


Think Big 


Reengineering triggers changes of many kinds, not 
just of the business process itself. Job designs, organi- 
zational structures, management systems—anything 
associated with the process—must be refashioned in 
an integrated way. In other words, reengineering is а 
tremendous effort that mandates change in many 


_|_ areas of the organization. 


When Ford reengineered its payables, receiving 
clerks on the dock had to learn to use computer ter- 
minals to check shipments, and they had to make 
decisions about whether to accept the goods. Pur- 
chasing agents also had to assume new responsi- 
bilities—like making sure the purchase orders they 
entered into the database had the correct informa- 
tion about where to send the check. Attitudes to- 
ward vendors also had to change: vendors could no 
longer be seen as adversaries; they had to become 
Partners in a shared business process. Vendors too 
had to adjust. In many cases, invoices formed the 





basis of their accounting systems. At least one Ford 
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supplier adapted hy continuing to print invoices, 
but instead of sending them to Ford threw them 
away, reconciling cash received against invoices 
never sent. | 

The changes at Mutual Benefit Life were also wide- 
spread. The company’s job-rating scheme could not 
accommodate the case manager position, which had 
a lot of responsibility but no direct reports. MBL had 
to devise new job-rating schemes and compensation 
policies. It also had to develop a culture in which peo- 
ple doing work are perccived as more important than 
those supervising work. Career paths, recruitment 
and training programs, promotion policies — these 
and many other management systems are being re- 
vised to support the new process design. 

The extent of thesc changes suggests one factor 
that is necessary for rccngincering to succeed: execu- т 
tive leadership with rcal vision. No one in an organi- 
zation wants reenginccring. It is confusing and 
disruptive and affécts everything people have grown 
accustomed to. Only if top-level managers back the 
effort and outlast thc company cynics will people 
take reengineering scriously. As one wag at an elec- 
tronics equipment manufacturer has commented, 
“Every few months, our scnior managers find a new 
religion. One time it was quality, another it was cus- 
tomer service, another it was flattening the organiza- 
tion. We just hold our breath until they get overit and 
things get back to normal.” Commitment, consis- 
tency—maybe even a touch of fanaticism — are need- 
ed to enlist those who would prefer the status quo. ~ 

Considering the inertia of old processes and struc- 
tures, the strain of implementing a reengineering 
plan can hardly be overestimated. But by the same to- 
ken, it is hard to overestimate the opportunities, es- 
pecially for established companies. Big, traditional 
organizations aren’t necessarily dinosaurs doomed to 
extinction, but they are burdened with layers of un- 
productive overhead and armies of unproductive 
workers. Shedding them a layer at a time will not be 
good enough to stand up against sleek startups or 
streamlined Japanese companies. U.S. companies 
need fast change and dramatic improvements. 

We have the tools to do what we need to do. Infor- 
mation technology offers many options for reorga- 
nizing work. But our irnaginations must guide our 
decisions about technology-not the other way 
around. We must have the boldness to imagine tak- 
ing 78 days out of an 80-22у turnaround time, cutting 
75% of overhead, and ¢liminating 80% of errors. 
These are not unrealistic goals. If managers have the 
vision, reengineering provide a way. Ө 
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THOSE ASPIRING TO IMPROVE the way work is done must begin to apply the capabilities of 
information technology to redesign business processes. Business process design and information 
technology are natural partners, yet industrial engineers have never fully exploited their rela- 
tionship. The authors argue, in fact, that it has barely been exploited at all. But the organiza- 
tions that bave used IT to redesign boundary-crossing, customer-driven processes have benefited 


enormously. This article explains why. 
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T THE TURN of the century, Frederick Tay- 
lor revolutionized the workplace with his 
ideas on work organization, task decom- 

position, and job measurement. Taylor's basic aim 
‘was to increase organizational productivity by ap- 
plying to human labor the same engineeriag prin- 
ciples that had proven so successful in solving the 
technical problems in the work environment. The 
same approaches that had transformed mechani- 
cal activity could also be used to structure jobs per- 
formed by people. Taylor came to symbolize the 
practical realizations in industry that we now call 
industrial engineering (IE), or the scientific school 
of management.' In fact, though work design re- 
mains a contemporary IE concern, no subsequent 
concept or tool has rivaled the power of Taylor's 
mechanizing vision. 

As we enter the 1990s, however, two newer tools 
are transforming organizations to the degree that 
‘Taylorism once did. These are information tech- 
nology — the capabilities offered by computers, soft- 
ware applications, and telecommunications — and 
business process redesign — the analysis and design of 
work flows and processes within and between or- 
ganizations. Working together, these tools have the 
potential to create a new type of industrial engineer- 
ing, changing the way the discipline is practiced 
and the skills necessary to practice it. 

This article explores the relationship between in- 
formation fechnology (IT) and business process 
redesign (BPR). We report on research conducted 
at MIT, Harvard, and several consulting organiza- 
tions on nineteen companies, including detailed 


studies of five firms engaged in substantial process 
redesign. After defining business processes, we ex- 
tract from the experience of the companies stud- 
ied a generic бустер approach to redesigning 
processes with IT. We then define the major types 
of processes, along with the primary role of IT in 
each type of process. Finally, we consider manage- 
ment issues that arise when IT is used to redesign 
business processes. 


IT in Business Process Redesign 


The importance of both information technology 
and business process redesign is well known to in- 
dustrial engineers, albeit as largely separate tools 
for use in specific, limited environments? IT is used 
in industrial engineering as an analysis and model- 
ing tool, and IEs have often taken the lead in ap- 
plying information technology to manufacturing 
environments. Well-known uses of IT in manufac- 
turing include process modeling, production sched- 
uling and control, materials management informa- 
tion systems, and logistics. In most cases where 
IT has been used to redesign work, the redesign 
has most likely been in the manufacturing func- 
tion, and industrial engineers are the most likely 
individuals to have carried it out., 

TEs have begun to analyze work activities in non- 
manufacturing environments, but their penetration 
into offices has-been far less than in factories. IT 
has certainly penetrated the office and services 
environments—in 1987 Business Week reported that 
almost 40 percent of all U.S. capital spending went 
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to information systems, some $97 billion а усаг— 
but IT has been used in most cases to hasten office 
work rather than to transform it? With few ex- 
ceptions, IT's role in the redesign of nonmanufac- 
turing work has been disappointing; few fims have 
achieved major productivity gains. Aggregate 
productivity figures for the United States have 
shown no increase since 1973.5 

Given the growing dominance of service indus- 
tries and office work in the Western economies, 
this type of work is as much in need of analysis 
and redesign as the manufacturing environments 
to which IT has already been applied. Many firms 
have found that this analysis requires taking а 
broader view of both IT and business activity, and 
of the relationships between them. Information 
technology should be viewed as more than an au- 
tomating or mechanizing force; it can fundamen- 
tally reshape the way business is done. Business 
activities should be viewed as more than a collec- 
tion of individual or even functional usks; they 
should be broken down into processes that can be 
designed for maximum effectiveness, in both manu- 
facturing and service environments. 

Our research suggests that IT can be more than 
a useful tool in business process redesign. In lead- 
ing edge practice, information technology and BPR 
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The Recursive Relationship between IT 
Capabilities and Business Process Redesign 








Information Technology Capabilities 


How can business processes be transformed using IT? 


How can IT support business processes? - 


Business Process Redesign 





have a recursive relationship, as Figure 1 illustrates. 
Each is the key to thinking about the other. Think- 
ing about information technology should be in 
terms of how it supports new or redesigned busi- 
ness processes, rather than business functions or 
other organizational entities. And business processes 
and process improvements should be considered 
in terms of the capabilities information technol: 
ogy can provide. We refer to this broadened, recursiv 
view of IT and BPR as the new industrial engineering 

Taylor could focus on workplace rationalization 
and individual task efficiency because he confronted 
a largely stable business environment; today's cor- 
porations do not have the luxury of such stabil- 
ity Individual tasks and jobs change faster than 
they can be redesigned. Today, responsibility for 
an outcome 5 more often spread over а group, 
rather than assigned to an individual as in the past. 
Companies increasingly find it necessary to develop 
more flexible, team-oriented, coordinative, and 
communication-based work capability. In short, 
rather than maximizing the performance of раг- 
ticular individuals or business functions, compa- 
nies must maximize interdependent activities within 
and across the entire organization. Such business 
processes are a new approach to coordination across 
the firm; information technology's promise—and 
pethaps its ultimate impact—is to be the most 
powerful tool in the twentieth century for reduc- 
ing the costs of this coordination." 


What Are Business Processes? 


We define business processes as a set of logically 
related tasks performed to achieve a defined busi- 
ness outcome. This definition is similar to Pall's: 
“The logical organization of people, materials, 
energy, equipment, and procedures into work ac- 
tivities designed to produce a specified end result 
(work product)" 

A set of processes forms a business system —the 
way in which a business unit, or 2 collection of 
units, carries out its business. Processes have two 
important characteristics: 

* They have customers; that is, processes have ` 
defined business outcomes, ánd there are recipients 
of the outcomes. Customers may be either inter- 
nal or external to the firm. 

* They cross organizztional boundaries; that is, 
they normally occur across or between organiza- 
tional subunits. Processes are generally indepen- 


dent of formal organizational structure. 
Common examples of processes meeting these 
criteria include: 
* developing a new product; 
* ordering goods from a supplier; 
* creating a marketing plan; 
* processing and paying an insurance claim; and 
* writing a proposal for a government contract. 
Ordering goods from a supplier, for example, 
typically involves multiple organizations and func- 
tions. The end user, purchasing, receiving, accounts 
payable, etc., and the supplier organization are all 
participants. The user could be viewed as the 
process's customer. The process outcome could be 
either the creation of the order, or, perhaps more 
usefully, the actual receipt of the goods by the user. 
Our examples so far are of large-scale processes 
that affect whole organizations or groups. There 
are more detailed processes that meet the defini- 
tional criteria above. These might include install- 
ing a windshield in an automobile factory, or com- 
pleting 2 monthly departmental expense report. 
IFdriven process redesign сап be applied to these 
processes, but the implications of redesigning them 
may be important only in the aggregate. In many 
of the firms studied, analyzing processes in great 
detail was highly appropriate for some purposes, 
for example, the detailed design of an information 
system or data model to support a specific work 
process. However, the firms that were truly begin- 
ning to redesign their business functions took a 
broader view of processes. 


A Brief History 
of Process Thinking 


Process thinking has become widespread in recent 
years, due largely to the quality movement. Indus- 
trial engineers and others who wish to improve 
the quality of operations are urged to look at an 
entire process, rather than a particular task or busi- 
ness function. At IBM, for example, “process 
management will be the principal IBM quality fo- 
cus in the coming years”? But process discussions 
in the quality movement's literature rarely men- 
tion information technology. Rather, the focus is 
usually on improving process control systems in 
a manufacturing context; when IT is discussed, it 
is in the context of factory floor automation. Re- 
cent IE literature also borders on process thinking 
when advocating cross-functional analysis," al- 


though, as we will discuss, cross-functional processes 
are only one possible type of process. 

Other than quality-oriented manufacturing pro- 
cess redesign, most processes in major corporations 
have not been subject to rigorous analysis and rede- 
sign. Indeed, many of our current processes result 
from a series of ad hoc decisions made by func- 
tional units, with litde attention to effectiveness 
across the entire process. Many processes have never 
even been measured. In one manufacturing com- 
pany studied, for example, no one had ever ana- 
lyzed the elapsed time from a customer's order to 
delivery. Each department (sales, credit checking, 
shipping, and so on) felt that it had optimized its 
own performance, but in fact the overall process 
was quite lengthy and unwieldy. 

Even fewer business processes have been analyzed 
with the capabilities of IT in mind. Most business 
processes were developed before modern computers 
and communications even existed. When technol- 
ogy has been applied, it is usually to automate or 

speed up isolated components of an existing pro- 
cess. This creates communication problems within 
processes and impediments to process redesign and 
enhancement. For example, in a second manufac- 
turing firm studied, the procurement process in- 
volved a vendor database, a materials management 
planning system, and accounts payable and receiv- 
able systems, all running on different hardware plat- 
forms with different data structures. Again, each 
organizational subunit within the process had op- 
timized its own IT application, but no single subunit 
had looked at (or was responsible for) the entire 
process. We believe the problems this firm experi- 
enced are very common. 


Redesigning Business Processes 
with IT: Five Steps 


Assuming that a company has decided its processes 
are inefficient or ineffective, and therefore in need 
of redesign, how should it proceed? This is a 
straightforward activity, but five major steps are 
involved: develop the business vision and process 
objectives, identify the processes to be redesigned, 
understand and measure the existing process, iden- 
tify IT levers, and design and build a prototype 
of the new process (see Figure 2). We observed 
most or all of these steps being performed in com- 
panies that were succeeding with BPR. Each step 
is described in greater detail below. 
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Develop Business Vision 
and Process Objectives 


In the past, process redesign was typically intended 
simply to “rationalize” the process, in other words, 
то eliminate obvious bottlenecks and inefficiencies. 
It did not involve any particular business vision or 
context. This was the approach of the “wors sim- 
plification” aspect of industrial engineering, an im- 
portant legacy of Taylorism. An example of the 
rationalization approach appears in a 1961 "Refer- 
ence Note on Work Simplification" from the Har- 
vard Business School: 


А good manager asks himself why things are done 
as they are. extending his inquiry to every asoecc 
of the job and the surroundings in which it is 
performed. from the flow of paper work to the 
daily functioning of his subordinates. . . . He is 
expected to supply the stimulus and show that 
job improvement or simplification of work is not 
only important but also is based on common- 
sense questioning aimed at uncovering the easi- 
est, most economical way of performing а job."* 


Our research suggests strongly that rationalization 
is not an end in itself, and is thus insufficient as 


a process redesign objective. Furthermore, ration- - 


alization of highly decomposed tasks may lead to 
a less efficient overall process. Instead of task ra- 
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tionalization, redesign of entire processes should 
be undertaken with a specific business vision and 
related objectives in mind. 

In most successful redesign examples we stud- 
ied, the company's senior management had devel- 
oped a broad strategic vision into which the pro- 
cess redesign activity fit. At Xerox, for example, 
this vision involved taking the perspective of the 
customer and developing systems rather than stand- 
alone products; both required cross-functional in- 
tegration. At Westinghouse, the vision consisted 
largely of improving produc: quality. Ford's involved 
adopting the best practices of Japanese automo- 
bile manufacturers, including those of Mazda, of 
which it is a partial owner. 

Each of these visions implied specific objectives 
for process redesign. The most likely objectives are 
the following: 

• Cost Reduction. This objective was implicit in 
the “rationalization” approach. Cost is an impor- 
tant redesign objective in combination with others, 
but insufficient in itself. Excessive attention to cost 
reduction results in tradeoffs that are usually un- 
acceptable to process stakeholders. While optimiz- 
ing on other objectives seems to bring costs into 
line, optimizing on cost rarely brings about other 
objectives. 

• Time Reduction. Time reduction has been 
only a secondary objective of traditional industrial 
engineering. Increasing numbers of companies, 
however, are beginning to compete on the basis 
of time. Processes, as we have defined them, are 
the ideal unit for a focused time reduction analy- 
sis. One common approach to cutting time from 
product design is to make the steps begin simul- 
taneously, rather than sequentially, using IT to coor- 
dinate design directions among the various func- 
in the design of computers, telephone equipment, 
automobiles, and copiers (by Digital Equipment, 
АТӘТ Bell Labs, Ford, and Xerox, respectively). 
* Output Quality. All processes have outputs, be 
they physical—such as in manufacturing а tangi- 
ble product—or informational—such as in adding . 
data to а customer file. Output quality is frequendy 
the focus of process improvement in manufactur- 
ing environments; it is just as important in service 
industries. The specific measure of output quality 
may be uniformity, variability, or freedom from 
defects; this should be defined by the customer of 
the process. 

* Quality of Worklife (QWL)/Learning/Em- 


powerment. IT can lead either to greater empower- 
ment of individuals, or to greater control over their 
output. Zuboff points out that IFintensive processes 
are often simply automated, and that the “infor- 
mating” or learning potential of IT in processes is 
often ignored.“ Moreover, Schein notes that or- 
ganizations often do not provide a supportive con- 
text for individuals to introduce or innovate with 
ITS Of course, it is rarely possible to optimize 
all objectives simultaneously, and in most firms, 
the strongest pressures are to produce tangible 
benefits. Yet managers who ignore this dimension 
risk failure of redesigned processes for organiza- 
tional and motivational factors. 

Some firms have been able to achieve multiple 
objectives in redesigning processes with IT. Amer- 
ican Express, for example, set out to improve the 
cost, time, and quality of its credit authorization 
process by embedding the knowledge of its best 
authorizers in an "Authorizer's Assistant” expert sys- 
tem. This successful redesign led to 2 $7 million 
annual reduction in costs due to credit losses, а 
25 percent reduction in the average time for each 
authorization, and a 30 percent reduction in im- 
proper credit denials. 

Finally, all firms found it was important to set 
specific objectives, even to the point of quantifica- 
tion. Though it is difficult to know how much im- 
provement is possible in advance of a redesign, 
“reach should exceed grasp” Setting goals that will 
stretch the organization will also provide inspira- 
tion and stimulate creative thinking. For example, 
а company might decide to reduce the time to bring 
new products to market by 80 percent. In the ac- 
counts payable process at Ford, the “stretch” goal 
was to eliminate invoices—to pay suppliers upon 
receipt of their products or services. This goal has 
been achieved with help from an information sys- 
tem to confirm expected deliveries at the loading 
dock. Asa result, Ford has eliminated three-quarters 
of the jobs in accounts payable. 


Identify Processes to Be Redesigned 


Most organizations could benefit from IFenabled 
redesign of critical (if not all) business processes. 
However, the amount of effort involved creates 
practical limitations. Even when total redesign was 
the ultimaté objective, the companies we studied 
selected 2 few key processes for initial efforts. 
Moreover, when there was insufficient commit- 
ment to total redesign, a few successful examples 


of l'Eenhanced processes became a powerful sell- 
ing tool. E 

The means by which processes to be redesigned 
are identified and prioritized is a key issue. This 
is often difficult because most managers do not 
think about their business operations in terms of 
processes. There are two major approaches. The 
exhaustive approach attempts to identify all processes 
within an organization and then prioritize them 
in order of redesign urgency. The bigb-impaa ap- 
proach attempts to identify only the most impor- 
tant processes or those most in conflict with the 
business vision and process objectives. 

The exhaustive approach is often associated with 
“information engineering” (developed by James 
Martin in the early 1980s), in which an organiza- 
tions use of data dictates the processes to be 
redesigned.!* For example, one information en- 
gineering method, employed at several divisions 
of Xerox, involves identifying business activities and 
the data they require using а data-activity matrix. 
The dusters of data activity interactions in the cells 
of the matrix аге the organization's major business 
processes. Once processes are identified, Xerox 
managers prioritize them in the order in which new 
IT applications support should be provided. Al- 
though process identification in some Xerox divi- 
sions has taken as lite as three months, many com- 
panies find this approach very time consuming. 

The alternative is to focus quickly on high-impact 
processes. Most organizations have some sense of 
which business areas ог processes are most crucial 
to their success, and those most “broken” or in- 
consistent with the business vision. If not, these 
can normally be identified using senior manage- 
ment workshops, or through extensive interview- 
ing.” At IBM, the salesforce was surveyed to de- 
termine the relative importance of various customer 
support processes; the generation of special bids 
emerged as the highest priority and was the first 
process to be redesigned. 

Companies that employed the high-impact ap- 
proach generally considered it sufficient. Compa- 
nies taking the exhaustive approach, on the other 
hand, have not had the resources to address all the 
identified processes; why identify them if they can- 
not be addressed? As a rough rule of thumb, most 
companies we studied were unable to redesign and 
support more than: ten to fifteen major processes 


_рег year (Le., one to thiee per major business unit); 


there was simply not enough management atten- 
tion to do more. And some organizations have 


Sloan 
Management 
Review 


15 


Summer 1990 


James E. Short is Ке 
search Associate at the 
Center for Informatio. 
Systems Research at 
the MIT Sloan Schou. 
of Management. He 
also Lecturer in 
Management Inform 
tion Systems at Bosto. 
University’s School of. 
Dr. 


Management. Dr. 
Sbort bolds tbe S.B., 


306 


78 


New IE 


16 


Davenport 


& Short 


abandoned the exhaustive approach.'* 

Whichever approach is used, companies have 
found it useful to classify each redesigned process 
in terms of beginning and end points, interfaces. 
and organization units (functions or departments) 
involved, particularly including the customer unit. 
Thinking in these terms usually broadens the рег- 
ceived scope of the process. For example, а sales 
manager may be aware that there are inefficien- 
cies in customer order entry. А skilled process con- 
sultant might decide that the whole process— 
negotiating, receiving, and fulfilling orders— needs 
to be redesigned. Whether the problem is broken 
down into three processes or viewed as one is not 
important; expanding the scope of the process anal- 
ysis is the key issue. 

High-impact processes should also have owners.’ 
In virtually all the process redesigns we studied, 
an important step was getting owners to buy in 
to both the idea and the scope of process redesign 
at an early stage. In several companies, managers 
felt that the process owner's job should be either 
above the level of the functions and units involved, 
or, if on the same level, that the owner should be 
willing—and able—to change the status quo. The 
difficulty, however, is that some processes only 
come together at the CEO level. In this situation, 
the CEO should designate а senior manager as 
owner and invest him or her with full authority. 
Processes that are fully contained within a single 
function or department can normally be owned 
by the manager of that area. 


Understand and Measure 
Existing Processes 


There are two primary reasons for understanding 
and measuring processes before redesigning them. 
First, problems must be understood so that they 
are not repeated. Second, accurate measurement 
can serve as а baseline for future improvements. 
If the objective is to cut time and соя, ће time 
and cost consumed by the untouched process must 
be measured accurately. Westinghouse Productivity 
and Quality Center consultants found that simply 
graphing the incremental cost and time consumed 
by process tasks can often suggest initial areas for 
redesign. These graphs look like “step functions” 


i showing the incremental contribution of each major 


task. 
This step can easily be overemphasized, however. 
In several firms, the “stretch” goal was less to elimi- 


nate problems or bottlenecks than to create radi 
cal improvements. Designers should be informec 
by past process problems and errors, but they shoul. 
work with a clean slate. Similarly, the process shoul. 
not be measured for measurement's sake. Only th 
specific objectives of the redesign should be тег 
sured. As with the high-impact process identific: 
tion approach, an 80-20 philosophy is usuall 

appropriate. 


Identify IT Levers 


Until recently, even the most sophisticated indus- 
trial engineering approaches did not consider IT 
capabilities until after a process had been designed. 
The conventional wisdom in IT usage has always 
been to first determine the business requirements 
of a function, process, or other business entity, and 
then to develop a system. The problem is that an 
awareness of IT capabilities can—and should— 
influence process design. Knowing that product де- 
velopment teams can exchange computer-aided de- 
signs over large distances, for example, might affect 
the structure of a product development process. 
The role of IT in a process should be considered 
in the early stages of its redesign. 

Several firms accomplished this using brainstorm- 
ing sessions, with the process redesign objectives 
and existing process measures in hand. It was also 
useful to have a list of IT's generic capabilities in 
improving business processes. In the broadest sense, 
all of IT's capabilities involve improving coordina- 
tion and information access across organizational 
units, thereby allowing for more effective manage- 
ment of task interdependence. More specifically, 
however, it is useful to think about IT capabilities 
and their organizational impacts in eight different 
ways (see Table 1). 

"There are undoubtedly other important IT capa- 
bilities that can reshape processes. Organizations 
may want to develop their own lists of capabilities 
that are specific to the types of processes they em- 
ploy. The point is twofold: IT is so powerful a tool 
that it deserves its own step in process redesign, . 
and IT can actually create new process design op- 
tions, rather than simply support them. 


Design and Build a Prototype 
of the Process 


For most firms, the final step is to design the pro- 
cess. This is usually done by the same team that 


performed the previous steps, getting input from 
constituencies and using brainstorming workshops. 
A key point is that the actual design is not the end 
of the process. Rather, it should be viewed as a 
prototype, with successive iterations expected and 
managed. Key factors and tactics to consider in pro- 
cess design and prototype creation include using 
IT as a design tool, understanding generic design 
criteria, and creating organizational prototypes. 

* IT asa Design Tool. Designing a business pro- 
cess is largely a matter of diligence and creativity. 
Emerging IT technologies, however, are beginning 
to facilitate the “process” of process design. Some 
computer-aided systems engineering (CASE) prod- 
ucts are designed primarily to draw process models. 
The ability to draw models rapidly and make 
changes suggested by process owners speeds геде- 
sign and facilitates owner buy-in. Some CASE prod- 
ucts can actually generate computer code for the 
information systems application that will support 
a modeled business process. 

Several Xerox divisions, for example, are mov- 
ing directly from process modeling to automated 
generation of computer code for high-priority 
processes. They report improved productivity and 
high user satisfaction with the resulting systems. 
A further benefit is that when the business pro- 
cess changes, the IS organization can rapidly modify 
the affected system. Use of code generation prod- 
ucts generally presumes that process designers will 
use the exhaustive approach то process identi- 
fication. 

* Generic Design Criteria. Companies used var- 
ious criteria for evaluating alternative designs. Most 
important, of course, is the likelihood that a de- 
sign will satisfy the chosen design objectives. Others 
mentioned in interviews included the simplicity 
of the design, the lack of buffers or intermediaries, 
the degree of control by a single individual or 
department (or an effective, decentralized coordina- 
tive mechanism), the balance of process resources, 
and the generalization of process tasks (so that they 
can be performed by more than one person). 

• Organizational Prototypes. Mutual Benefit 
Life's (MBL) redesign of its individual life insur- 
ance underwriting process illustrates a final, im- 
portant point about process design. At MBL, un- 
derwriting a life insurance policy involved 40 steps 
with over 100 people in 12 functional areas and 
80 separate jobs. To streamline this lengthy and 
complex process, MBL undertook a pilot project 
with the goal of improving productivity by 40 per- 


cent. To integrate the process, MBL created a new 
role, the case manager. This role was designed to 
perform and coordinate all underwriting tasks cen- 
trally, utilizing a workstation-based computer sys- 
tem capable of pulling data from all over the com- 
pany. After a brief start-up period, the firm learned 
that two additional roles were necessary on some 
underwriting cases: specialists such as lawyers or 
medical directors in knowledge-intensive fields, and 
clerical assistance. With the new role and redesigned 
process, senior managers at MBL are confident of 
reaching the 40 percent goal in a few months. This 
example illustrates the value of creating organiza- 
tional prototypes in I'T-driven process redesign. 

Creating prototypes of IT applications has al- 
ready gained widespread acceptance. Advocates ar- 
gue that building a prototype of an IT change usu- 
ally achieves results faster than conventional "life 
cycle” development, and, more important, that the 
result is much more likely to satisfy the customer. 
Building prototypes of business process changes and 
organizational redesign initiatives can yield simi- 
lar benefits?! The implications of this extension 
are that process designs, after agreement by owners 
and stakeholders, would be implemented on a pi- 
lot basis (perhaps in parallel with existing processes), 
examined regularly for problems and objective 
achievement, and modified as necessary. As the pro- 
approached final acceptance, it would be phased 
into full implementation. 
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Tabie 1 IT Capabilities and Their Organizational impacts 

Capability ‘Organizational Impact/ Benefit 

Transactional IT can transform unstructured processes into routinized 

5 ~ 

Geographical IT can transfer information with rapidity and ease across 
large distances, making processes independent of geography 

Automational TT can replace or reduce human labor in a process 

Analytical TT can bring complex analytical methods to bear on a 
process 

informational IT can bring vast amounts of detailed information into а 
process 

Sequential IT can enable changes in the sequence of tasks in а 
process, often allowing multiple tasks to be worked on 
simuttaneousty 

Knowledge IT allows the capture and dissemination of knowledge and 

Management expertise to improve the process 

Tracking IT allows the detailed tracking of task status, inputs, and 
outputs 

Disintermediation IT can be used to connect two parties within a process that | 
would otherwise communicate through an intermediary 

2 (internal or external) 
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Figure 3 Types of Processes 

Process Dimension Typical Example Typical IT Role 

and Type 

Entities 

Interorganizational Order from a supplier Lower transaction costs; 
eliminate intermediaries 

Interfunctional Develop a new product. Work across geography: 
greater simultanety 

Interpersonal | Approve a bank loan Role and task integration 

Objects 

Physical Manufacture а product | Increased outcome flexi- 
bility: process control 

Informational Create a proposal Routinizing complex 
decisions 

4 

Activities 

Operational Fill a customer order Reduce time andcosts; 
increase output quality 

Managerial Develop a budget Improve analysis, 
increase participation 

Defining Process Types 


The five steps described above are sufficiently 
general to apply to most organizatioas and pro- 
cesses. Yet the specifics of redesign vary consider- 
ably according to the type of process under ex- 
amination. Different types require different levels 
of management attention and ownership, need 
different forms of IT support, and have different 
business consequences. In this section, we present 
three different dimensions within which processes 


vary. 

Understanding and classifying the different types 
of processes is important because an organization 
can appear to be a seamless web of interconnected 
processes. With various process typs in mind, a 
manager can begin to isolate particular processes 
for analysis and redesign, including activities that, 
without process thinking, might otherwise be over- 
looked. 

Three major dimensions can be used to define 
processes (see Figure 3). These are the organiza- 
tional entities or subunits involved in the process, 
the type of objects manipulated, and the type of 
activities taking place. We describe each dimen- 
sion and resulting process type below. 


Defining Process Entities 


Processes take place between types of organization: 
entities. Each type has different implications fc 
IT benefits. 

Interorganizational processes are those taking plac 
between two or more business organizations. 1 
creasingly, companies are concerned with coc 
dinating activities that extend into the next (or p: 
vious) company along the value-added chain. 
Several U.S. retail, apparel, and textile companies, 
for example, have linked their business processes 
to speed up reordering of apparel. When Dillard's 
(department store) inventory of a particular pants 
style falls below a specified level, Haggar (apparel 
manufacturer) is notified electronically. If Haggar 
does not have the cloth to manufacture the pants, 
Burlington Industries (textile manufacturer) is not- 
fied electronically. As this example of electronic 
dara interchange (EDI) illustrates, information tech- 
nology is the major vehicle by which this interor- 
ganizational linkage is executed. 

For most companies, simple market relationships 
are the most common source of interorganizational 
processes. All the tasks involved in aselling buying 
transaction form a critical process for sellers, and 
an increasingly important one for buyers seeking 
higher quality, cost efficiency, and responsiveness. 
Yet much of the focus has been on a simple trans- 
action level, rather than on an interorganizational 
business process level. Again, how EDI is used il- 
lustrates this point. 

Buyers and sellers have used EDI largely to speed 
up routine purchasing transactions, such as invoices 
or bills of materials. Few companies have arrempeed 
то redesign the broader procurement process—from 
the awareness that a product is needed, to the de- 
velopment of approved vendor lists, or even to the 
delivery and use of the purchased product. In the 
future, sellers will need to look at all buyer processes 
in which their products are involved. 

Moreover, many firms will need to help the buyer 
improve those processes. Du Ponts concept of 
“effectiveness in изе” as the major criterion of cus-, 
tomer satisfaction is one leading approach to mea- 
suring the effectiveness of interorganizational pro- 
cesses. Du Pont is motivated not simply to sell a 
product, but to link its internal processes for creating 
value in a product, to its customer's processes for 
using the product. This concept led Du Pont to 
furnish EDI-provided Material Safety Data Sheets 
along with the chemicals it sells to its customers 


to ensure their safe use. 

Westinghouse used an interorganizational pro- 
cess approach in dealing with Portland General 
Electric (PGE), a major customer of power gener- 
ation equipment. PGE managers called upon Wes- 
tinghouses Productivity and Quality Center, а па- 
tional leader in process improvement, to help them 
implement EDI, but the Westinghouse team asked 
if it could analyze the entire process by which PGE 
procured equipment from Westinghouse and other 
suppliers. They found that, while implementing 
EDI could yield efficiencies on the order of 10 per- 
cent, changing the overall procurement process, in- 
cluding using EDI and bypassing the purchasing 
department altogether for most routine purchase 
orders, could lead to much greater savings. In one 
case, the time to execute a standard purchase or- 
der, for example, could be reduced from fifteen days 
to half a day; the cost could be reduced from al- 
most $90 to $10. 

А second major type of business process is inter- 
functional. These processes exist within the orga- 
nization, but cross several functional or divisional 
boundaries. Interfunctional processes achieve ma- 
jor operational objectives, such as new product ге- 
alization, asset management, or production schedul- 
ing. Most management processes—for example, 
planning, budgeting, and human resource man- 
agement—are interfunctional. 

Many manufacturing companies that focused on 
quality improvement found that producing qual- 
ity products and services required addressing 
difficult interfunctional issues. Yet most firms have 
never even listed their key interfunctional processes, 
Jet alone analyzed or redesigned them, with or with- 
out the aid of IT. 

‘Two companies that recently analyzed their key 
interfunctional business processes are Baxter 
Healthcare Corporation and US Sprint Commu- 
nications Company. Baxter's 1985 merger with 
American Hospital Supply provided the context 
for a major analysis of key business strategies, and 
the alignment of the IT infrastructure with those 
strategies.» As part of a seven-month IT planning 
effort, the company defined twenty-nine major in- 
terfunctional processes and analyzed the current 
and future role of IT in supporting them. For ex- 
ample, in the distribution area, the company 
identified order entry, inventory, warehouse man- 
agement, purchasing, transportation, and equip- 
ment tracking as key processes. The success of this 
IT planning effort led Baxter to incorporate the 


process definition approach into its annual cor- 
porate planning process. 

At US Sprint, well-publicized problems with the 
customer billing system prompted the company’s 
IT function to develop a model of information fiows 
for the entire business as part of a comprehensive 
systems improvement program. This model defined 


the critical information and key interfunctional ` 


processes necessary to run the business. Sprint is 
now assigning ownership to key processes and con- 
tinuing to identify improvements—and ways to 
measure them—in each process. The systems im- 
provement program raised the IT organization's 
composite internal quality index by more than 50 
percent in one year.” 

A major problem in redesigning interfunctional 
processes is that most information systems of the 
past were built to automate specific functional areas 
or parts of functions. Few third-party application 
software packages have been developed to support 
2 full business process. Very few organizations have 
modeled existing interfunctional processes or re- 
designed them, and companies will run into sub- 
stantial problems in building interfunctional sys- 
tems without such models. 

Interpersonal processes involve tasks within and 
across small work groups, typically within a func- 
tion or department. Examples include a commer- 
cial loan group approving a loan, or an airline flight 
crew preparing for takeoff. ‘This type of process 
is becoming more important as companies shift to 
self-managing teams as the к unit of organi- 
ble ов supporing interpersonal process hardware 
and communications companies have developed 
new networking-oriented products, and software 
companies have begun to flesh out the concept of 
“groupware” (e.g., local area network-based mail, 
conferencing, and brainstorming tools). 

Several companies, including GM's Electronic 
Data Systems (EDS), are exploring tools to facili- 
tate the effectiveness of meetings and small group 
interactions. At EDS, the primary focus is on en- 
hancing the interpersonal processes involved in au- 
tomobile product development. The company's 
Center for Machine Intelligence has developed a 
computer-supported meeting room, and is study- 
ing its implications for group decision making and 
cooperative work. 

We should point out that IT can make it possi- 
ble for employees scattered around the world to 
work as a team. As an example, Ford now creates 
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new car designs using teams that have members 
in Europe. Central America, and the United States. 
Because Ford has standardized computer-aided de- 
sign systems and created common data structures 
for the design process, engineers can share com- 
plex three-dimensional designs across the Adan- 
tic. Similarly, a small team at Digital Equipment 
used the company’s electronic mail and conferenc- 
ing capabilities to build the core of a new systems 
integration business. The team was scattered around 
the United States and Europe and only rarely met 
in person. 


Defining Process Objects 


Processes can also be categorized by the types of 
objects manipulated. The two primary object types 
are physical and informational. In physical object 
processes, real, tangible things are either created 
ог manipulated; manufacturing is the obvious ex- 
ample. Informational object processes create or 
manipulate information. Processes for making а 
decision, preparing a marketing plan, or designing 
a new product are examples. 

Many processes involve the combination of phys- 
ical and informational objects. Indeed, adding in- 
formation to a physical object as it moves through 
a process is a common way of adding value. Most 
logistical activities, for example, combine the move- 
ment of physical objects with the manipulation of 
information conceming their whereabouts. Suc- 
cess in the logistics industry is often dependent on 
the dose integration of physical and informational 
outcomes; both UPS and Federal Express, for ex- 
ample, track package movement closely. 

‘The potential for using IT to improve physical 
processes is well known. Tt allows greater flexibil- 
ity and variety of outcomes, more precise control 
of the process itself, reductions in throughput time, 
and elimination of human labor. These benefits 
have been pursued for the past three decades. Still, 
manufacturing process flows are often the result 
of historical circumstance and should usually be 
redesigned before further automation is applied. 
This is particularly true in low volume, job shop 
manufacturing environments?" Redesigners of 
physical processes should also consider the role of 


„ IT in providing information to improve processes; 


Shoshana Zuboff has described this “informating” 

effect in detail for the paper industry 
Strangely, the proportion of informational pro- 

cesses already transformed by IT is probably lower 


than that of physical processes. True, legions of 
clerks have become unemployed because of com- 
puters. But the majority of information processes 
to which IT has been applied are those involving 
high volume and low complexity. Now that these 
processes are well known even if not fully con- 
quered, the emphasis needs to shift to processes 
that incorporate semistructured and unstructured 
tasks and are performed by high-skill knowledge 
workers. Relevant IT capabilities include the stor 
age and retrieval of unstructured and multimedia 
information, the capturing and routinizing of де- 
cision logic, and the application of far-flung and 
complex data resources. A computer vendor's ad- 
vertising videotape, for example, illustrates how 
artificial intelligence and “hypertext or mixed-media 
databases, combine to lead a manager through the 
process of developing a departmental budget. The 
IT capabilities in the video are available today, but 
they are rarely applied to such information-intensive 
yet unstructured processes. 


Defining Process Activities 


Our examples of business processes have involved 
two types of activities: operational and managerial. 
Operational processes involve the day-to-day car- 
rying out of the organization's basic business pur- 
pose. Managerial processes help to control, plan, 
or provide resources for operational processes. Past 
uses of IT to improve processes, limited as they 
are, have been largely operational. We will there- 
fore focus almost entirely on managerial processes 
in this section.” 

Applying IT to management tasks is not a new 
idea. The potential of decision support systems, 
executive support systems, and other managerial 
tools has been discussed for over twenty years. We 
believe, however, that the benefits have not been 
realized because of the absence of systematic pro- 
cess thinking. Few companies have rigorously ana- 
lyzed managerial activities as processes subject to 
redesign. Even the notion of managerial activities 
involving defined outcomes (a central aspect of our . 
definition of business processes) is somewhat for- 
eign. How would such managerial processes as 
deciding on an acquisition or developing the agenda 
for the quarterly board meeting be improved if they 
were treated as processes—in other words, mea- 
sured, brainstormed, and redesigned with IT capa- 
bilities? 

The generic capabilities of ІГ for reshaping 








IT-Driven Process Redesign at Rank Xerox U.K. 


Rank Xerox ОК. (RXUK), a national oper- 
ating company of Xerox Corporation, has 
undertaken the most comprehensive Fdriven. 
process redesign we have studied. The pro- 
cess was led by David OBrien, the division's 

ing director, who arrived at the com- 
pany in 1985. O'Brien quickly came to two 
realizations: first, the company needed to fo- 
cus on marketing “office systems" in addition 
to its traditional reprographics products; and 
second, the company’s strong functional cul- 
ture and inefficient business processes would 
greatly inhibit its growth. He began to see 
his own organization as a place to test in- 
tegrated office systems that support integrated 
business processes; if successful, he could use 
RXUK as a model for customers. 

The company began to redesign its busi- 
ness in 1987. In a series of offsite meetings, 
the senior management team reappraised its 
extemal environment and mission, then 
identified the key business processes needed 
if the company was to achieve its mission. 
"The group began to restructure the organi- 
zation around cross-functional Processes, 
identifying high-level objectives and creating 
task forces to define information and other 
resource requirements for each process. It 
created career systems revolving around facili- 
tation skills and cross-functional management, 
rather than hierarchical authority. OBrien 
decided to keep a somewhat functional for- 
mal structure, because functional skills would 
still be needed in a process organization and 
because the level of organizational change 
might have been too great with а wholly new 
structure. 

‘The level of change was still very high. Sev- 
eral senior managers departed because they 
could not or would not manage in the new 
environment. Two new cross-functional se- 
nior positions, called “facilitating directors? 
were created, one for organizational and bus- 
ness development, the other for process 
management, information systems, and qual- 


i s 


ity. O'Brien took great advantage of the 
honeymoon period accorded to new CEOs, 
but managing the change still required intense 
personal attention: 


Of course, this new thinking was in sharp contrast 
tosome of the skills and artitudes of the company. We 
were introducing а change in management philosophy 
ina company that, in many ways, was very skillful and 
effective, but in a different product-marker environ- 
ment. We faced all the issues of arritudinal change and 
retraining that any such change implies. We were mov- 
ing to a much more integrated view of the world and 
had to encourage 2 major shift in many pattems of 
the existing culture. This meant;a very hard, tough 
program of selling the new ideas within the organiza- 
tion as well as an extensive and personal effort to get 
the new messages and thinking to our potential cus- 
tomers” 


As the key processes were identified and 
their objectives determined, the company be- 
gan to think about how information tech- 
nology (ics own and from other providers) 
could enable and support the processes. The 
facilitating director of processes and systems, 
Paul Chapman, decided that the firm needed 
2 new approach to developing information 
systems around processes. His organization 
used the information engineering approach 
discussed earlier and worked with an-exer- 
nal consultant to refine and confirm 
identification. They uncovered 18 “macro” 
business processes (e.g., logistics) and 145 

“micro” Processes (eg., fleet management). 

The senior management team reconvened 
to prioritize the identified processes. and 
decided that seven macro processes had par- 
ticular importance: customer order life cy- 
management, integrated planning, logistics, 
financial management, and personnel man- 


*David OBrien, quoted in B. Denning and B. Taylor, 
"Rank Xerox UK., Office Systems Scrazegy (О: De- 
veloping the Systems Strategy’ (Henley on Thames, 
England: Henley—The Management College case 
sudy, Septemaber 1988). Other Rank Xerox UK. ir- 
formation comes from personal interviews. 
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agement. It selected personnel management 
as the first process to be redesigned because 
this was viewed as relatively easy to attack 
and because personnel systems were crucial 
in tracking the development of new skills. 
The personnel system has now been success- 
- fully redesigned, using automated code gener- 
ation capabilities, in substantially less time 
than if normal methods had been used. 
RXUK’s financial situation began to im- 
prove as it redesigned its business processes. 
The company emerged from a long period 
of stagnation into 2 period of 20 percent rev- 
enue growth. Jobs not directly involved with 
customer contact were reduced from 1,100 
to 800. Order delivery time was, on aver- 





age, reduced from thirty-three days to six 
days. Though many other market factors 
were changing during this time, OBrien 
credits the process redesign for much of the 
improvement. 

Other Xerox divisions heard of RKUK's 
success with process redesign and began 
efforts of their own. Xerox's US. product de- 
velopment and marketing divisions now have 
major cross-functional teams performing pro- 
cess redesign. Paul Chapman has been loaned 
to Xerox corporate headquarters, where he 
is heading a cross-functional team looking at 
corporate business processes. Commitment 
to I Fdriven process redesign by Xerox senior 
corporate management is also growing. 








management processes include improving analytic 
accuracy, enabling broader management participa- 
tion across wider geographical boundaries, gener- 
ating feedback on actions taken (the managerial 
version of "informating" а process), and streamlin- 
ing the time and resources a specific process con- 
sumes. Texas Instruments and Xerox's corporate 
headquarters provide excellent examples. 

‘Texas Instruments has developed an expert sys- 
tem to facilitare the capital budgetirig process. 
Managers in a fast-growing and capital-intensive 


ТІ division were concerned that the time and ex- 


perience necessary to prepare capital budge: request 
packages would become an obstacle to the divi- 
sions growth. The packages were very complex and 
time consuming, and few employees had the req- 
uisite knowledge to complete them accurately. The 
expert system was developed by two industrial en- 
gineers with expertise in both the technology and 
the budget process. 

TEs system has radically improved the capital bud- 
get request process. Requests prepared with the sys 
tem require far less time than the manual approach 
and conform better to the company’s guidelines. 
One experienced employee reported a reduction 
in package preparation time from nine hours to 
forty minutes; of the first fifty packages prepared 
with the system, only three did not conform to 
guidelines, compared to an average of ten using 
гоасћ 39 

At Xerox Corporation headquarters, IT has been 
used to improve the review of division strategic 


plans. Prior to the development of the company's 
Executive Information System (EIS), the planning 
process was somewhat haphazard; each division pre- 
pared its planning documents in a different format 
and furnished different types of information to сог- 
porate headquarters. Plans often came in too late 
for the corporate management committee to re- 
view them before the quarterly or annual review 
meeting. The EIS was developed to include stan- 
dard information formats and a user friendly graphi- 
cal interface enabling fast comprehension. Divi- 
sional plans are now developed on the EIS and 
delivered instantaneously over Xerox’s network to 
all corporate management committee members. 
These members can now read and discuss the plans 
beforehand and can move directly to decisions at 
the review meetings. The workstations are even 
used in the meetings themselves, allowing revisions 
to be made and agreed upon before adjournment. 
As one manager put it, “ . . [the system] lets us 
communicate at higher speed and in greater 
дер?! 


ement Issues in 
IT-Enabled Redesign 


Companies have found that once a process has been 
redesigned, several key issues remain. These indude 
the management role in redesigned activiry, impli- 
cations for organization structure, new skill require- 
ments, creating a function to perform IFenabled 
BPR, the proper direction for the IT infrastruc- 


ture, and the need for continuous process improve- 
ment. We discuss each below. 


Management Roles 


Perhaps the greatest difficulty in IT-driven redesign 
is getting and keeping management commitment. 
Because processes cut across various parts of the 
organization, a process redesign effort driven by 
a single business function or unit will probably en- 
counter resistance from other parts of the organi- 
zation. Both high-level and broad support for 
change are necessary. 

To perform the five redesign steps described 
above, several companies created a cross-functional 
task force headed by a senior executive. These task 
forces included representatives from key staff and 
line groups likely to be affected by the changes, 
including IT and human resources. It was particu- 
larly important that the customer of the process 
be represented on the team, even when the cus- 
tomer was external. The team composition was 
ideal if some members had some record of process 
or operations innovation involving IT. 

As the redesign teams selected processes and de- 
veloped objectives, they needed to work closely 
with the managers and staff of the affected units. 
Managing process change is similar to managing 
other types of change, except that its cross- 
functional nature increases the number of stake- 
holders, thereby increasing the complexity of the 
effort. 

Tr was also important to have strong, visible com- 
mitment from senior management. Employees 
throughout the organization needed to understand 
that redesign was critical, that differences of opin- 
ion would be resolved in favor of the customer of 
a process, and that IT would play an important 
role. In many cases, the CEO communicated any 
structural implications of the redesign effort. 

An example of the importance of the CEO's role 
is found at GUS Home Shopping, the largest home 
shopping company in Europe. GUS undertook a 
$90 million project to redesign its logistical processes 
with IT. Redesign objectives involved both cost and 
time: to be able to sell 2 product within five minutes 
of its arrival on the loading dock, and to be able 
to deliver а product to the customer's door at an 
average cost of sixty cents. The company's manag- 
ing director commented on his role in Неа ue 
objectives: 


To change our business to the degree we have 
[done] demands integration. How involved should 
the managing director get in designing computer 
systems? My view is totally, because he's the one 
who can integrate across the entire organization.? 


Process Redesign and 
Organizational Structure 


A second key issue is the relationship between pro- 
cess orientation and organizational structure. Cer- 
tainly someone must be in charge of implement- 
ing a process change, and of managing the 
redesigned process thereafter. But process respon- 
sibilities are likely to cut across existing organiza- 
tional structures. How cari process organization 
and traditional functional organization be recon- 
ciled? 

One possible solution is to create a new organi- 
zation structure along process lines, in effect aban- 
doning altogether other structural dimensions, such 
as function, product, or geography. This approach 
presents risks, however; as business .1eeds change, 
new processes will be created that cut across the 
previous process-based organization. This does not 
mean that a process-based structure cannot be use- 
ful, but only that it will have to be changed fre- 
quently. 

While no firm we studied has converted wholly 
to а process-based structure, а few organizations 
have moved in this direction. For example, Apple 
Computer recently moved away from a functional 
structure 10 what executives describe as an IF 
oriented, process-based, customer satisfaction- 
driven structure called “New Enterprise? The com- 
pany relishes its lack of formal hierarchy; Apple 
managers describe their roles as highly diffuse, and 
team and project based. 

A more conservative approach would be to cre- 
ate a matrix of functional and process responsibili- 
ties. However, because of the cross-functional па- 
ture of most processes, the functional manager who 
should have responsibility for a given process is not 
always easy to identify. The company may also wish 
to avoid traditional functional thinking in assign- 
ing Process responsibilities. For example, it may be 
wiser to give responsibility for redesigning supplies 
acquisition to а manager who uses those supplies 
(.е., the customer of the process), rather than to 
the head of purchasing. 
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New Skill Requirements 


For process management to succeed, managers must 
develop facilitation and influence skills. Treditional 
sources of authority may be of litle use when pro- 
cess changes cut across organizational units. 
Managers will find themselves trying to change the 
behavior of employees who do not work for them. 
In these cases, they must learn to persuade rather 
than to instruct, to convince rather than to dic- 
tate. Of course, these recommendations are con- 
sistent with many other organizational maxims of 
the past several years; they just happen to be use- 
ful in process management as међ > 

Several organizations that are moving toward ПР 
driven process management are conducting pro- 
grams intended to develop facilitation skills. These 
programs encourage less reliance on hierarchy, more 
cross-functional communication and cooperation, 
and more decision making by middle- and lower- 
level managers. Such a program at American 
Airlines is being used to build an organizational 
infrastructure at the same time а new IT infrastruc- 
ture is being built. 


An Ongoing Organization 

Organizations that redesign key processes must 
oversee continuing redesign and organizational *run- 
ing? as well as ensure that information systems sup- 
port process flows. In most companies, the appro- 
priate analytical skills are most likely to be found 
in the IT function. However, these individuals will 
also require a high degree of interpersonal skills 
to be successful as the “new industrial engineers” 
‘The ideal group would represent multiple functional 
areas, for example, information systems, industrial 
engineering, quality, process control, finance, and 
human resources. 

There are already some examples of such pro- 
cess change groups. Silicon Graphics has created 
а specific process consulting group for ongoing pro- 
cess management; it is headed by a directorlevel 
manager. At United Parcel Service, process rede- 
sign is traditionally concentrated in tke industrial 
engineering function. The UPS group is incorporat- 
ing IT skills in the IE function at a rapid rate, and 


, creating task forces with IT and IE representation 


for process redesign projects. Federal Express has 
gone even further, renaming its IE organization the 
“Strategic Integrated Systems Group? placing it 
within the Information Systems function, and giv- 


ing it responsibility for designing and implement- 
ing major IT-driven business changes 


Process Redesign and 
the IT Organization 


Just as information technology is 2 powerful forc 
in redesigning business processes, process thinkin 
has important implications for the IT organizatio 
and for the technology infrastructure it build: 
Though few IT groups have the power and in- 
fluence to spearhead process redesign, they can play 
several important roles. First of all, the IT group 
may need to play a behind-thescenes advocacy role, 
convincing senior management of the power offered 
by information technology and process redesign. 
Second, as demand builds for process redesign ex- 
pertise, the IT group can begin to incorporate the 
TE-oriented skills of process measurement, analy- 
sis, and redesign, perhaps merging with the IE func- 
tion if there is one. It can also develop an approach 
or methodology for IT-enabled redesign, perhaps 
using the five steps described above as а starting 
point. 

What must the information systems function do 
technologically to prepare for process redesign? IT 
professionals must recognize that they will have 
to build most systems needed to support (or en- 
able) processes, rather than buy them from soft- 
ware package vendors, because most application 
packages are designed with particular functions in 
mind. IT professionals will need to build robust 
technology platforms on which process-specific ap- 
plications can be quickly constructed. This implies 
a standardized architecture with extensive commu- 
nications capability between computing nodes, and 
the development of shared databases. However, like 
the organizational strategies for process manage- 
ment described above, these are appropriate tech- 
nology strategies for most companies, whether or 
not they are redesigning processes with IT. 


Continuous Process Improvement 


The concept of process improvement, which de- 
veloped in the quality movement, requires first that 
the existing process be stabilized. It then becomes 
predictable, and its capabilities become accessible 
to analysis and improvement.** Continuous pro- 
cess improvement occurs when the cycle of stabiliz~ 
ing, assessing, and improving a given process be- 
comes institutionalized. 





TFenabled business process redesign mus: gener- 
ally be dynamic. Those responsible for a process 
should constantly investigate whether new infor- 
mation technologies make it possible to carry out 
2 process in new ways. IT is continuing to evolve, 
and forthcoming technologies will have a substan- 
tial impact on the processes of the next decade. 
The IT infrastructure must be robust enough to 
support the new applications appropriate to a раг- 
ticular process. 


Summary 


We believe that the industrial engineers of the fu- 
ture, regardless of their formal tide or the organiza- 
tional unit that employs them, will focus increas- 
ingly on ITenabled redesign of business processes. 
We have only begun to explore the implications 
and implementation of this concept, and only a 
few companies have ventured into the area. Many 
companies that have used IT to redesign particu- 
lar business processes have done so without any 
conscious approach or philosophy. In short, the 
actual experience base with I Fenabled process rede- 
sign is limited. 

‘Yet managing by customer-driven processes that 
cross organizational boundaries is an intuitively ap- 
pealing idea that has worked well in the compa- 
nies that have experimented with it. And few 
would question that information technology is a 
powerful tool for reshaping business processes. 
The individuals and companies that can master 
redesigning processes around IT will be well 
equipped to succeed in the new decade—and the 
new century. Ш 
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Reengineering the Sales Function: 
Reengineering Internal Operations 


Eric K. Clemons | 
20 January 1995 


Many, if not most, consumer packaged goods companies have recognized the 

need to restructure the way they market, sell, and distribute their products in 

the 1990s. Several functional areas, in particular Marketing, Sales, 

Purchasing, Manufacturing, and Distribution, must all coordinate and work 

together if customer orders are to be taken and filled in a timely and cost А 
effective manner, and if adequate customer service is to be achieved at 
acceptable cost. It is useful to note that the stereotypical descriptions of 
personnel from Marketing, Sales, and Manufacturing have historically had 
some justification. Marketing brand managers tend to have MBA degrees and 
are concerned with the long term growth of their brands, including use of 
focus groups to determine consumer interest, development of alternative 
packaging, management of promotional and advertising budgets, and the 
development of line extensions such as Apple Newtons and Strawberry 
Newtons, or Double Stuff Chocolate Covered Mint Oreos. Sales personnel 
historically have not always had undergraduate degrees; they are concerned 
with very short term sales, and with maintaining good long term inter- 
personall relationships with their key buyers. Manufacturing personnel often 
have engineering degrees, have been extremely analytical, and would like the 
simplest possible product mix, the most standardized packaging, and the 
longest and most certain scheduling period, to control manufacturing costs. 


WHARTON REM: OGRAPHICS 


In many consumer packaged goods companies, a combination of bad 
information flows, bad organizational design, and bad incentive systems has 
resulted in poor performance. Sometimes this poor performance is readily 
apparent: orders go unfilled and customers are angry. In other organizations 
the resulting poor performance may manifest itself as costs far higher than 
necessary; this may remain undetected for some time, until more cost effective 
competitors are able to offer more attractive prices to customers, and as a 


result begin to capture market share. 
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At SNM! Pharmaceuticals information flows and the flows of physical 
products have become separate and at best weakly coupled. Information flows 
are summarized below: 


Marketing: Sets projected sales by category, product, and SKU (stock 
keeping unit, which represents a specific packaging format 
and size of a specific product). These projections are used 
to set preliminary manufacturing schedules and are an 
input in the setting of monthly and quarterly targets for 
sales personnel. 


Sales: Reports specific orders from individual customers back to 
manufacturing and marketing. 


Manufacturing: Sets daily production schedule, which is locked and cannot 
be changed after fewer than 30 days separate the current 
date and the schecule. The schedule is based on available 
inventory and on sales forecasts from marketing, and can 
be modified if extraordinary customer orders are observed 
before the 30-day lock-in period. The manufacturing 
Schedule runs through an MRP systems (materials 
requirements planning) so that necessary raw materials 
will be available from up-stream suppliers. 


Likewise, physical flows are summarized below: 


1 SNM Pharmaceuticals and Plover Detergents are disguised but real 
companies, highly regarded in their industries. The companies are not 
caricatures, and the operations described here accurately reflect operations 
within each company before their reengineering efforts. Additionally, while 
the cases described here provide an interesting basis for the discussion of 
reengineering, they are not presented as examples of especially bad organiza- 
tional design; similar structures were all too common at the time that these 
companies were studied. 


2 Detergent is a category. Surfis a product. The 48 oz. size of heavy duty 
liquid Surfis a stock keeping unit. 
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Raw Materials: Flow into manufacturing; 30 days is always more than 
sufficient for SNM to achieve restock from suppliers. 


Product: Flows from manufacturing to inventory or directly to 
loading dock for shipment to customers; also flows from 
inventory to loading dock for shipment to customers. 


At SNM, when insufficient stock was available for fulfilling all customer 
orders and it is necessary to allocate scarce inventory, orders are filled 
according to time priority. The orders that had been received first by sales 
personnel are filled first, regardless of when the sales representative had 
actually made the orders public and reported them into the organization, until 
available stocks are exhausted. Customers are informed as soon as the 
company determines that their orders cannot be filled; unfortunately, given 
the unpredictable flow of information between sales and manufacturing, these 
Stock-outs may not be detected until a considerable time after the orders were 
placed with sales personnel. 


Since the functional division of the company made it difficult for the chief 
operating officer to exercise any form of coordinated direct control over 
operations, incentives had been designed to try to achieve desired performance 
objectives. These incentives are summarized below: 


Manufacturing: Manufacturing is rewarded based on the cost of goods sold. 
Thus, manufacturing is rewarded only for controlling the 
cost associated with items that are actually manufactured. 


Inventory: Formally, Inventory Management is associated with the 
same technical operations group as manufacturing, and 
thus has cost-based incentives. Inventory Management is 
rewarded for keeping the lowest possible levels of working 
capital tied up in finished goods inventory. The simple 
metric used is to measure the total value of inventory on 
hand at the end of the fiscal year, 31 December, and to use 
this in the calculation of annual bonuses for the Inventory 
Management group. 
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Sales: Sales personnel are rewarded for beating their personal 
monthly and quarterly sales targets; all incentives are for 
individuals and not for Sales as a group. Sales personnel 
are not penalized for monthly or quarterly shortfalls, as 
long as they meet annual targets. These incentives are 
based on total dollar value of product orders, and are not 
broken down by SKU. Items that cannot be shipped because 
they are not available are still included in the value of the 
sales personnel's orders. 


Marketing: Marketing personnel are rewarded for growth in their 
brands’ or categories’ sales. 


Customers: SNM has taken no explicit steps to manage the incentives or 
influence the behavior of customers (retailers). Customers 
receive only limited advantages from placing their orders 
early if sales personnel do not report their orders in a timely 
fashion. 


Useful facts are summarized below: 


* Given the nature of SNM's product markets, the greatest single 
determinant of year-to-year differences in SNM's product sales is the 
winter quarter's sales. SNM’s winter sales is greatly influenced by 
the strength or virulence of the current year's flu strain. 
Epidemiologists have not been very accurate in their predictions; 
remember the swine-flu epidemic that never materialized 


* There is great concentration among SNM's buyers. A few key 
accounts such as Wal-Mart, Kmart, Rite Aid, Thrift Drug, and 
Krogers, contribute the vast majority of SNM's annual sales. In this 
case, 10% of accounts contribute 9092 of sales. 


* Customers know their intended orders well in advance. Before 
printing advertising circulars and free-standing newspaper inserts 
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(FSIs), retailers decide on their sales price, which is the greatest 
determinant of their order quantity. Retailers order their FSIs well 
in advance, and well outside SNM’s 30-day lock-in period ror 
manufacturing scheduling. 


The following problems have been observed for several consecutive years: 


* Order fill rates in January, February, and March have been awful. 
These have been the months of highest consumer demand for SNM's 
products. Additionally, marketing has traditionally scheduled 
preemptive promotional campaigns in these months, so that retailers 
and consumers would stock up and thereby preclude competitors’ 
products from making sales. However, fill rates have been so bad 
that these promotions have, in the words of an SNM vice president, 
become “annual major account alienation events". 


e SKUs in sales personnel’s orders frequently do not match SKUs avail- 
able in inventory or scheduled to be manufactured in time for order 
shipment, exacerbating fill rate problems. 


* There is insufficient lead time on many large orders; that is, they 
come in after the 30-day schedule lock-in, and there is insufficient 
inventory to allow the order to be filled. This occurs with surprising 
frequency towards the end of each month, and with even greater 
frequency near the end of each quarter. 


SNM's preferred approach to improving organizational performance has been 
to encourage marketing to attempt to develop a better and more detailed model, 
which would predict sales for each product and for each SKU, on a weekly 
basis, so that manufacturing scheduling could be done more accurately. 
However, after two years, this effort was largely unsuccessful. А consultant to 
the Marketing department suggested that the modeling approach probably 
could not ever succeed, and suggested that incentives could be changed so that 
the sales team would report orders sooner. The SVP for Marketing became 
quite angry, and suggested that if Sales had been paying for the study this 
might be a valid approach, but as long as Marketing was paying for the work it 
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was Marketing that would receive any benefits from updating the incentive 
System at SNM. 

















































lent outside 
Contractor. Businesses, hospitals schools, governments, 
labor unions—all kinds of organizations, large and small 
are increasingly “unbundling” clerical, maintenance, and 
support work. 

Of course, the trend is not altogether new. A great many 
American hospitals—and European and Japanese hospitals 
as well—now farm out maintenance and patient feeding: 
40 years ago none did. "Temporary help" firms go bat 
more than 30 years; but while in the they 
handled file clerks and typiets, they now Provide computer 
Programmers, accountants, engineers, nurses, and even 
plant managers. Cities farm out “waste management” 
(once known as street cleaning and garbage disposal); even 
Prisons are being run by private contractors. 


Farming out clerical work 
This trend is accelerating sharply in all developed 
countries. In another 10 or 15 years it may well be the rule, 
especially in larger organizations, to farm out all activities 
that do not offer the people working in them opportunities 
management. 


developed countries, where such work now employs as 
many people as manufacturing does, 

Support work is rapidly becoming capital-intensive. In 
many manufacturi companies, the investment in 
information technology for each office employee now 
equals the investment in machinery for each production 
worker. Yet the productivity of clerical, maintenance, and 
support work is dismally low, and is improving only at a 
snail's расе, if at all Unbundling will not by itself make 
this work more productive. But without it the task of 

productivity is unlikely to be tackled . 
ing ty lly be ей eed 
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Don't do it yourself 

“Vertical Integration is a failed strategy. In today's 
fast-changing environment you must seriously and 
quickly consider subcontracting every task in the 
enterpise. it is virtually impossible to overdo 
subcontracting.” 

Globalization and U.S. entrepreneurism have created 
firms of ай sizes that are capable of ‘doing most any task. 
Companies wil increasingly resemble shopping тай. 
Successtul bosses from Toledo to Таре! Increasingly will 
be those who best manage relationships with the most 
effective — subcontractors—for — plant watering, 
transportation management, or research. 

Smallish subcontractors frequently are the best at 
delivering a specialized service or product. Because they 
are small, they are fast (which always saves big dough) 
and not heaped with overhead. 

‘Surprisingly, resaarch is one of the most vital areas for 
Pursuing subcontracting. Consider proud Digital 
Equipment’s recent top-of-the-line workstation Offering: 
The microprocessors are designed and produced by 
relatively ета! MIPS Computer of Sunnyvale, Calit, 
Then there's MCI: it makes. nothing, but its R&D shop is 
tops at ferreting cut and then Integrating the most 
innovative research efforts cf the most sophisticated 
subcontractors of any size, from anywhere. То be sure, 
you can lose control of subcontractors. Many do by 
following Americans’ characteristic adversarial ways of 
dealing with outsiders. The new arrangement demands 
"Insiderizetion," to quote a participant. Share vinualiy 
all Information with subs. Invite them to strategic and 
Social events. Train them in your habits. Understand 
‘their core values and Insist that they buy Into your core 
values, not just your legal staff's contract details. 


Tom Peters 


Frederick Winslow Taylor in the 1870s and Henry Ford in 
the 1920s. Each task, each job, has to be analyzed and then 
reconfigured. Practically every tool has to be i 


Wastepaper baskets, and even sheets and blankets, In 
building Federal Express, Fred Smith studied every step in 


pai et f 
most t reason for unbundling the 
organization, 


ambitious and able people will not go into support 
Work; and if they find themselves in it, will soon get out. 


It is hardly coincidental that the productivity decline in 
American factories set in as soon as finance and mar] 
were taking over from manufacturing in the early “60s as 
the main avenues of advancement into senior 
management. Nor is it coincidence that stockbrokers have 
been plagued by recurrent “back office” crises despite 
steadily increasing employment and increasing 
investment in clerical and support work Until very 
recently even the head of the back office (though 
responsible for half the firm's expenses) was at best a 
"tituli" partner. Promotions, bonuses and the time 
available on the part of top management were reserved by 
and large for traders, analysts, and salespeople. 

Those people are "we;" the back office is “they.” And 
one explanation of why noninstructional costs in colleges 
and universities have risen since World War II—to the 
point where they now account for almost two-fifths of the 
total bill—is surely that the people who run the dorms ог 
the business office don't have Ph.D.s and are therefore 
nonpersons in the value system of academia. 

Forty years ago, service and support costs accounted for 
no more than 10% or 15% of total costs. So long as costs 
were so marginal, low productivity did not matter. Now 
that they are more likely to take 40 cents out of every 
dollar, they can no longer be brushed aside. But value 
systems are unlikely to change. The business of a college, 
after all, is not to feed kids; it is teaching and research. 

However, if support work is done by an independent 
contractor it can offer opportunities, respect, and visibility. 
As employees of a college, managers of student dining will 
never be anything but subordinates. In an independent 
company they can become vice president in charge of 
feeding the students in а dozen schools, or even CEOs of 
their firms If they have a problem there Н а 
knowledgeable person in their own firm to get help from. 
If they discover how to do the job better or how to improve 
the equipment they are welcomed and listened to. 


Pushing vacuum cleaners to the top 
In one large hospital-meintenance company, some of 
bi 


substantial blocks of company stock As hospital 
employees, most would still be pushing brooms. 

Of course, there is a price for unbundling. If large 
numbers of people cease to be employees of the 
they actually work, there are 
bound to be substential social repercussions. And yet there 
1 о far no other option in sight for giving us а chance to 

ing а central productivity 
cf developed societies. 
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General Dynamics and Computer Sciences Corporation: 
Outsourcing the IS Function (A«B, Abridged) 


It was June 1991, just over a year since Computer Sciences Corporation (CSC) and 
General Dynamics had first come into contact at a conference on information systems 
outsourcing. Now, the two companies were attempting to negotiate what could be the largest 
information systems outsourcing deal in history, dwarfing the 1989 Kodak outsourcing mega- 
contract both in size and complexity. 


In the proposed arrangement, General Dynamics would sell its information systems 
organization, the Data Systems Division (DSD), to Computer Sciences Corporation; in 
addition, the staff of DSD would be transferred to CSC to continue to operate the data center 
assets. CSC would then use this capacity to provide information services to General 
Dynamics, as well as other clients. 


It was an excellent opportunity for General Dynamics to continue to get superior 
information services at even lower cost while monetizing fixed assets and providing more 
flexibility for the future. In addition, General Dynamics considered the arrangement to be a 
valuable career opportunity for the employees of the Data Systems Division to enter a growth 
business in information services by joining CSC. The deal provided a brilliant opportunity for 
CSC to significantly enter the commercial information systems outsourcing market and achieve 
its corporate goal of gaining more commercial clients. 


Ace Hall, corporate vice president, information systems and administrative services, 
-and Larry Feuerstein, vice president, planning and quality assurance, were the managers of the 
General Dynamics Data Systems Division who had been involved in developing the deal with 
Van Honeycutt, president of CSC's Industry Services Group. Over 15 long months, these 
executives and their staffs had worked together to develop a plan that could benefit both 
companies. 


This case was written by Research Associate Katherine N. Seger under the supervision of Professor F. Warren McFarlan 
as the basis for class discussion rather than to illustrate either effective or ineffective handling of an administrative 
situation. 


Copyright O 1993 by the President and Fellows of Harvard College. To order copies, call (617) 495-6117 or write the 
Publishing Division, Harvard Business School, Boston, MA 02163. No part of this publication may be reproduced, 
stored in a retrieval system, or transmitted in any form or by any means--electronic, mechanical, photocopying, 
recording, or otherwise--without the permission of Harvard Business School. 
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Now, they were entering more serious negotiations, and they focused on defining a 
plan for outsourcing the Data Systems Division which could be presented at the next General 
Dynamics Board of Directors meeting. 


General Dynamics Company Background 


General Dynamics, headquartered in St. Louis, Missouri, was the second-largest 
defense conglomerate in America. It provided tactical military aircraft, submarines, missile and 
electronics systems, armored vehicles, and space launch vehicles to the U.S. government. Its 
high-tech weapons systems included the Trident submarine, the M-1 tank, the F-16 fighter 
plane, and the Tomahawk cruise missile. In addition, General Dynamics owned and operated 
Several smaller commercial subsidiaries. In the years of Cold War defense buildup, General 
Dynamics enjoyed a thriving defense market and sales grew to an all-time high of $10.2 billion 
in 1990. 


In 1991, General Dynamics was composed of seven aerospace and defense divisions 
(Exhibit 1). Its four core defense groups were Space Launch Systems, Missiles and 
Electronics, Military Aircraft, and Marine anc Land Systems. In addition, the company had 
two non-defense operations--the Resources group, and Cessna Aircraft. Finally, General 
Dynamics defined its own information systems organization as a separate division--the Data 
Systems Division. 


* The Space Systems Division designed, manufactured, and supported space 
launch vehicles that carried defense and communications satellites into orbit around 
the earth. 


* The Missiles and Electronics Group was mainly composed of two separate 
businesses. The Missile Systems business designed and manufactured air defense 
products such as the Tomahawk cruise missile, the Advanced Cruise Missile, the 
Sparrow, the Stinger, and the Phalanx gun system. The Electronics business 
produced avionics test equipment and provided information systems for the U.S. 
Air Force and radio systems for the Army. In addition, it designed and 
manufactured digital imagery and signal processing equipment for intelligence 
information gathering. 


• The Military Aircraft Group designed and manufactured tactical aircraft. Its 
strongest product was the F-16 fighter, which served as the backbone of America's 
tactical aircraft fleet and was sold to other nations around the globe. In addition, the 
division had an equal share with Lockheed and Boeing in the design of the F-22 
fighter, the next generation of tactical aircraft. 


* The Marine and Land Systems Group was composed of two businesses. The 
Electric Boat Division was the nation's leading designer and builder of nuclear 
submarines. In 1991, the U.S. Navy awarded Electric Boat the contract to build 
SSN22, the second ship in the Seawolf class. The Land Systems Division 
designed and built land defense systems such as M1A1 Abrams main battle tank. 


* The Resources Group was composed of three commercial operations. The Material 
Service Corporation produced aggregates, ready-mix concrete, and concrete pipe. 
Marblehead Lime produced lime for use in the steel industry and building materials. 
Freeman United Coal was a coal mining operation. 
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* Cessna Aircraft was a subsidiary that designed and manufactured small private 
business jets. 


* The Data Systems Division (DSD) supported the company's corporate information 
Systems and provided information services to all of General Dynamics's aerospace and 
defense divisions. (See below for more detail on DSD.) 


The Board of Directors of General Dynamics totaled 16 members, comprising seven 
General Dynamics insiders, and nine outsiders. The chairman and chief executive officer of 
the company was William A. Anders, who had joined General Dynamics in 1990 as vice 
chairman and then became chairman in January of 1991. Prior to joining GD, Anders had been 
an astronaut on the Apollo 8 mission around the moon, the executive secretary of the National 
Aeronautics and Space Council, chairman of the Nuclear Regulatory Commission, ambassador 
to Norway, and an executive at two large industrial manufacturing companies. 


The fall of the Berlin Wall in 1989 marked the beginning of the end of the Cold War. 
In 1991, communism collapsed in the Soviet Union; by 1992, the Soviet Union had crumbled 
into a federation of independent states. With the end of the Cold War, а growing federal 
deficit, and a troubled domestic economy, the United States government began to reduce 
procurement spending on military power from a high of $96.8 billion in fiscal 1985 to $54.4 
billion in fiscal 1993,! causing the market for defense products and weapons to shrink 
dramatically. (See Exhibit 2 for 100-year history of defense spending.) 


This reduction in the defense market led to extreme overcapacity among suppliers and 
financial troubles for companies throughout the defense industry. in 1990, General Dynamics 
posted a loss from continuing operations of $674 million. (See Exhibit 3 for financial 
summaries.) There seemed to be two major strategies for surviving this sharp decline in the 
defense market: (1) diversify capacity into commercial markets, or (2) downsize to a level that 
could be supported by a smaller defense market. 


1991 GD Corporate Strategy 


In 1991, Anders's top priorities for General Dynamics were to increase shareholder 
value and build financial strength and flexibility for the uncertain future. In this year's annual 
report, Anders wrote, 


Studies by outside consultants and by us clearly show that diversification by 
defense companies into commercial enterprises historically has had unacceptably 
high failure rates . . . . We believe that the process of widespread conversion of 
defense resources to commercial use at General Dynamics, while an alluring 
concept, is generally not practical. Instead, we are sticking to what we know best, 
and are therefore focusing more sharply on our core defense competencies. 


This policy was part of Anders's philosophy of defense industry rationalization which 
he had refined during his first year as General Dynamics's CEO. Anders believed that defense 
companies could survive the changing marketplace only if the industry sufficiently downsized 
to meet the reduced demand. Overcapacity must be shed (not merely diversified) and the 
industry must consolidate so that individual companies could obtain a “critical mass" of the 
market in order to maintain profitability. 





lEric J. Savitz, "Hold the Taps for Defense Stocks,” Barron's, Vol. 72, August 3, 1992. 
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In his 1991 letter to shareholders, Anders outlined three criteria for maintaining the 
strength of General Dynamics' individual businesses. For a business to remain viable, it must 
be within GD's core defense competency, it must be #1 or #2 in its field, and it must have а 
"critical mass" to ensure efficiency, economies of scale, and financial strength given the future 
business volumes available.? For businesses that did not fit these criteria, Anders's policy was 
"Buy, Sell, or Merge." In addition, Anders launched an aggressive campaign to increase 
General Dynamics's shareholder value. He instituted an executive compensation plan with 
heavy rewards for increased stock prices, and he sought out opportunities to monetize assets 
and generate more cash. 


Larry Feuerstein commented on the power of Anders's corporate strategy within 


General Dynamics: 


Anders was really pushing his strategy out to all the executives and managers in the 
company. This was THE business strategy of General Dynamics, and it was 
reinforced daily for every employee Anders ever came in contact with. This was 
his singular focus. 


It was with this corporate strategy in place that Larry Feuerstein and Ace Hall of GD's 
Data Systems Division began to look at outsourcing as a possible option for the future of the 
company's IS organization. As Feuerstein noted, 


General Dynamics is in the defense business, and data processing, admittedly, is 
not one of our core businesses. This is a great example of MIS really getting in line 
with corporate strategy. You read a lot about this, but rarely find such crisp 
examples of it really happening. 


IT at General Dynamics: The Data Systems Division 


Information technology was critically important to the operations of General Dynamics. 
Larry Feuerstein described computer technology as “the lifeblood" of GD's product units. 
Sophisticated computer systems were used in the operating units for product engineering, 
simulation, and manufacturing. Many of GD's products (such as "smart" cruise missiles) also 
had microcomputers installed directly within them. These proprietary embedded systems 
offered strategic advantage for GD's product lines. In addition, large computer systems were 
used to manage the company's business data in areas such as accounting, payroll, and 
inventory management. Information technology supported all aspects of General Dynamics 
operations; the quality and reliability of these information systems were crucial to the success 
of the company. 


Prior to 1972, the information systems capabilities of General Dynamics were widely 
dispersed in the various business units of the company. In 1972, a study by Arthur Andersen 
recommended the consolidation of these facilities into regional centers to achieve more efficient 
and effective use of these resources. By 1976 this consolidation was complete, and the 
resulting organization--Data Systems Services--comprised three regional centers in San Diego, 
California; Fort Worth, Texas; and Norwich, Connecticut. At this time, the organization had 
1,488 employees and was operated solely as a cost center. (See Exhibit 4 for DSD growth 
history.) 


Larry Feuerstein joined the Data Systems Services management staff in 1976 at the 
Norwich center as it was being formed. Feuerstein recalls his experience at this time of 


2From GD 1991 Annual Report. 
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organizational change as being excellent preparation for his role in the CSC outsourcing 
decision and implementation: "There was major turmoil. I saw the pain of changing 
relationships, fundamental Testructuring, and consolidation. It was an important experience 
which I've drawn on throughout this CSC deal." 


In 1981, the Data Systems Services organization was elevated to the status of an 
operating business unit and its name was changed to Data Systems Division (DSD). The 
charter for the DSD stated: 


The Data Systems Division provides corporatewide guidance for, direction to, and 
management of the company’s information resources and the information services 
required by the company's business units. - 


The DSD Management Vision stated: 


Working together as part of the General Dynamics Team, our people are recognized 
leaders in providing high-quality, cost-effective, information solutions t0 make our 
Company's processes and products the best in the world, improve competitiveness, 
and enhance shareholder value. 


The Data Systems Division had two main-areas of responsibility: (1) the companywide 
direction of information resource strategies, policies, procedures, and standards: and (2) the 
provision of a full range of information services to General Dynamics operating units, 
including computer systems development, data processing for business systems, computer- 
aided design and manufacturing systems (CAD/CAM), engineering systems, and development 
of software that is embedded and delivered in General Dynamics products.3 


The Data Systems Division facilities were located in the 3 large regional centers and 28 
smaller service sites around the country. Hardware included 13 IBM mainframes, 3 Amdahl 
mainframes, а Univac mainframe, 2 Cyber scientific mainframes, a Cray scientific 
supercomputer, and 440 minicomputers. In addition, 3,700 engineering workstations and over 
15,000 desktop micro-computers were scattered throughout the company's divisions. DSD 
operated three interconnected network layers--wide area, campus area, and work group. 
Capabilities included CAD/CAM, manufacturing, business applications, logistics, systems 
integration, electronic data interchange (EDI), distributed processing, and taining. Total 
processing capacity for DSD was more than 1,000 MIPS (millions of instructions per second). 
The write-off lifetime for these fixed assets was a five-year accelerated depreciation for 
computer equipment and a five-year linear depreciation for software. In 1991, the DSD assets 
(including real estate, equipment, computer hardware, and licensed software) had a net book 
value of $140 million. 


The Data Systems Division was staffed by highly skilled professional computer 
technicians and programmers. Their educations and careers were in information systems, and 
their salaries and benefits were competitive with IS professionals in other companies and 
industries. The majority of the DSD staff was located at the three regional centers or satellite 
service centers, with only a few (2 to 50) information systems people at each of GD's product 
division sites. These people served primarily as liaisons to the DSD service providers in the 
regional centers. When Ace Hall came in from General Dynamics's Corporate Planning 
Department to become general manager of the division in 1984, DSD had grown to 3,730 
employees. In 1989, DSD reached its peak of 4,835 employees. By 1991, the staff had been 


3From GD company records. 
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reduced to 3,400.4 The DSD staff had been downsized in response to the shrinking defense 
market, mainly through attrition, reduced recruitment and hiring, and the elimination of selected 
positions. According to Larry Feuerstein, "We saw the market conditions, and we knew we 
were going to have to cut costs. We tried to manage downsizing in an orderly way, to avoid 
having to reduce the head count abruptly." 


Each of the three regional data centers (West, Central, and East) served mainly the 
operating units in its region, giving each its own unique "clientele." A sophisticated charge- 
back billing system enabled the DSD to operate as a self-liquidating cost center. (See Exhibit 
5 for DSD cost flow chart.) Larry Feuerstein commented on the meticulous accounting of 
costs in DSD's billing system: 


DSD was a cost center operation for General Dynamics, but it was organized and 
managed like an independent business. We knew where to charge every cost we 
incurred. Most "garden variety" in-house IS departments are not organized like 
this. They have all kinds of costs commingled and buried in the "overhead" 


category. 


DSD identified four main categories of costs within its structure--Professional Services, 
Computer Utility, Dedicated Resources, and Overhead Costs: 


Professional Services included human services such as systems development, 
programming, consulting, and CAD/CAM. 


Computer Utiliry was data processing on shared mainframe systems. These two 
categories were "rated"--GD divisions were charged at a given rate per unit of work for the 
amount of these resources consumed. 


The rates? in these categories were determined by dividing the total cost to DSD in each 
category by the total units used in each. (The units used to define Professional Services rates 
were work-hours; the units used to define Computer Utility were volume units of processing 
resources.) The rate was then charged to each division for the particular amount of each cost 
category it consumed. These rates were reviewed monthly and adjusted at least quarterly by 
data center finance managers. Throughout the year, the divisions were charged at these 
estimated provisional rates. At the end of each year, the actual rate was calculated, and the 
divisions were charged or credited accordingly. According to Feuerstein, "The job of a good 
financial manager is to make sure the estimated rates are as close to the actual rate as possible. 
The division managers (our "clients") want the adjustment at the end of the year to be small-- 
and they want it to be a credit, not a charge. Generally, our financial managers were good at 
their estimate adjustments." | 


Dedicated Resources included dedicated, division-unique (not shared) computer 
equipment and resources. These costs were "non-rated;" each business unit was Charged 
directly at DSD cost incurred for these specific devices. 


Finally, DSD Overhead Costs were fully allocated to the divisions as a percentage of 
total direct costs in each cost category. DSD divided its total overhead costs by the total of their 
direct service costs to get the overhead percentage. АП of DSD's overhead was then applied at 


408 this number, approximately 800 individuals were assigned specifically to the development and installation of. 
technology directly embedded in GD's products. 

SWithin the Computer Utility cost category, DSD identified eight different rates for resources such as disk usage, tape 
drive usage, and processor usage. Їп the Professional Services category, however, DSD identified only one rate per 
hour of professional time without differentiating the skill level or specific task of the professional. 
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this percentage to the other cost categories and included in the determination of rates charged to 
the divisions. In the non-rated category, overhead was applied as a percentage of the 
division's non-rated costs. 


Describing the charge-out structure of DSD, Feuerstein commented on the success and 
importance of this complex system: 


This was a system that was well understood and accepted by the product division 
managers. They were used to it, they were generally comfortable with it, and it 
was predictable. In addition, the government accepted it. The Defense Contract 
Audit Agency looks over these charges with a fine-toothed comb, and they were 
comfortable with the existing structure. - 


DSD's total billable costs in 1991 were $375 million. Projected costs for 1992 were 
$370 million. The breakdown of these 1992 costs by category (including overhead, which 
was projected to be 18% of direct costs) was as follows: 


* Professional Services ("rated") 
systems development, CAD/CAM, consulting $80 million 


* Computer Utility / Processing Services ("rated") 
mainframe resources, tapes, disks $82 million 


* Dedicated Resources ("non-rated") 
dedicated division-unique resources and equipment $208 million 


TOTAL COST to GD $370 million 


General Dynamics Data Systems Division was widely considered to be a highly 
successful operation. For example, in 1989 and 1990, Computerworld Premier 100 rated DSD 
number one in the aerospace industry based on its "clearly stated IS management vision, strong 
commitment to IS quality, strong user role in defining applications, and advanced factory- 
automation applications." In spite of its outstanding service, however, DSD suffered, along 
with the rest of General Dynamics, from the sharp decline in the defense market. The 
reductions in the DSD head count and billings reflected this downturn in the industry. 


With the new realities of the shrinking defense market, Hall began in 1990 to evaluate 
the fature viability of the Data Systems Division. To address this issue, GD brought in a major 
general management consulting firm to do a strategic assessment of General Dynamics's 
information systems organizational structure. 


Prior to the inception of this study, Ace Hall had sent Bob DeLargy, DSD vice 
president of finance, and Ken Wang, DSD director of systems integration, to a March 1990 
conference on information systems outsourcing, which was ing as an important trend in 
the information services field. Since the landmark 1989 Kodak outsourcing arrangement in 
which Kodak outsourced a large part of its business systems to three vendors, outsourcing had 
gained much attention and recognition as an important alternative solution for managing 
information services in the competitive economy of the 1990s. As more and more companies 
struggled to downsize and focus on their core businesses, outsourcing offered them a way to 





These DSD cost figures did not include the 800 Programmers located in GD product divisions who developed product- 
embedded software. These software engineers were considered product division overhead. 
"Mitch Betts, Computerworld Premier 100, October 8, 1990. 
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meet their information services needs without having to own and operate an information 
services business. Outsourcing was seen as an opportunity for companies to transform fixed 
overhead into variable costs, and free themselves from capital expenditures on information 
systems in an environment of rapidly changing technology. Companies found that they could 
receive better services at a lower cost while freeing up precious financial resources by 
outsourcing their IS needs to information systems experts. At the outsourcing conference, 
DeLargy and Wang heard a presentation by a corporate senior vice president of Computer 
Sciences Corporation who introduced CSC's outsourcing framework. 


CSC Company Background 


Computer Sciences Corporation, headquartered in El Segundo, California, was a leader 
in the information technology systems and services industry, with clients in both the federal 
and private sectors. The company described its business as follows: 


Computer Sciences Corporation (CSC) solves client problems in information systems 
technology. Its broad-based services range from management consulting in the 
strategic use of information and information technology to the development and 
operation of complete information systems. A leader in software development and 
systems integration, CSC designs, integrates, installs, and operates computer-based 
systems and communications systems. It also provides multidisciplinary engineering 
support to high-technology operations and specialized proprietary services to various 
markets. The company manufactures no equipment. 


In 1991, CSC had over 23,000 employees and was composed of four major business 
groups: the Systems Group, the Industry Services Group, the Consulting Group, and CSC 
Europe. 


The Systems Group was CSC's largest operating entity and major technological 
resource. It provided software, systems development, and systems operations primarily to the 
US government. This federal client base consisted of hundreds of contracts with a wide range 
of the government's administrative, scientific, and military agencies, including NASA, the 
EPA, the National Weather Service, the Postal Service, the Air Force, the Navy, and the 
Army. The Systems Group had extensive experience specifically in the development of 
software for aerospace and defense systems, satellite communications, intelligence, logistics, 
and related high-technology fields. In 1990, the Systems Group's federal contracts accounted 
for 66% of CSC's total revenue. CSC was known as the premier contractor of information 
systems services to the U.S. government. With the Systems Group as its largest unit, the 
company had developed much of its expertise on large-scale government systems. 


CSC's commercial customers were served primarily by its Industry Services Group 
and its Consulting Group. The Industry Services Group handled information services, 
including facilities management and systems operations, for health care, insurance, and 
financial-services customers. The Consulting Group (comprising subsidiaries such as CSC 
Index and CSC Partners) worked with businesses to develop strategic plans for information 
technology and to design and implement integrated computer and communications systems that 
would fully support the customer's management objectives. (See Exhibit 6 for CSC 
organization chart.) 


CSC was a successful and strong company. In 1991, the company set records in 
revenue and earnings from operations. Worldwide commercial revenue increased 32% from 


SFrom CSC Annual Report, 1990. 
8 
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$508 million to $668 million, and federal revenues increased 8% from $993 million to $1.07 
billion, resulting in a total revenue of $1.74 billion in 1991, up 16% from the previous year's 
$1.5 billion. (See Exhibit 7 for financial summaries.) CSC also had an excellent record of 
capturing new business opportunities. Over the period 1985-1990, the company won 54% of 
new federal contracts it bid on. 


CSC's success was due to three decades of experience in software development and 
information systems management, combined with comprehensive knowledge of the 
information and application requirements of various industries and highly specialized 
government activities. The company had a deep and rich base of knowledge to bring to bear on 
information problems in both the public and private sectors. In addition, CSC differentiated 
itself in the information services market by its strong focus on quality and client satisfaction. 
According to William Hoover, chairman, president, and CEO, 


Performance management and client satisfaction are the dominant factors that have 
differentiated CSC in the industry. We have a high reputation for quality 
performance and delivering the systems that our clients ask us to build.’ 


In 1991, Computer Sciences Corporation was governed by an eight-person Board of 
Directors, comprising three CSC insiders (President William Hoover, the chief financial 
officer, and the president of the Systems Group) and five members from other organizations. 


CSC Corporate Strategy 


1991 marked the end of a five-year period in which CSC's main goals had been to 
improve its financial strength and increase its presence in the commercial information services 
market.!0 Over the period, the company had succeeded in steadily increasing its revenue every 
year by an average of 15%-16%. The company had also made significant progress in 
increasing its commercial business. In 1989, U.S. commercial revenue accounted for 19% of 
CSC's total revenue; in 1990, U.S. commercial revenue rose to 21%; and in 1991, it was at 
24% of the company's total revenue. (See Exhibit 8 on revenue distribution by markets.) As 
William Hoover predicted in 1989, 


We're going to see a shift in our customer mix from the federal sector to the non- 
federal sector. We have a strong emphasis right now in taking our technology base 
and our project management base that we developed in the federal sector in 
communications/computer systems integration and applying that to the emerging 
needs of commercial organizations in the United States and Europe--the Fortune 
500 and large corporations that have broad, diversified information systems 
Tequirements.!1 


While the company's revenue distribution in commercial markets was growing, CSC 
still was not considered a dominant leader in commercial information services in 1991. As Van 
Honeycutt described it, "Whenever anyone listed the top providers of information services to 
commercial industry, CSC seldom made the elite lis." One reason for CSC's slowness in 
entering this market, according to Honeycutt, was actually a positive--its long history and 
reputation as the premier provider of information services to the U.S. government. According 


From an interview with William Hoover in CEO Interviews, May 1, 1989. 


lÜCowsn and Company, Perspectives, August 1989, p. 2. 
11From an interview with William Hoover in CEO Interviews, May 1, 1989. 
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to its 1991 annual report, the company's goal in the commercial sector was to be one of the 
industry's top three professional services firms. 


The General Dynamics deal was a brilliant opportunity for CSC because it would allow 
the company to achieve this goal. A contract of that size would immediately place CSC among 
the top four providers of information services to commercial industry. In addition, company 
officials believed that the new assets acquired from GD would enable CSC to attract other new 


commercial customers.12 


History of Outsourcing Business at CSC 


In the late 1980s, at the same time CSC was trying to grow its presence in commercial 
markets, information systems outsourcing was beginning to emerge as an important business 
trend. The landmark 1989 Kodak outsourcing arrangement in which Kodak outsourced a large 
part of its business systems to three vendors wzs, according to Honeycutt, the "big bang; the 
point from which outsourcing really took off." As outsourcing began to emerge in the 
information services industry, CSC had to decide how to address this new trend. It was 
definitely a business that the company wanted to be in, for it offered an excellent opportunity to 
serve commercial clients. But how to enter this new market? 


In 1990, CSC decided to develop its outsourcing business in the part of the company 
which provided information services to commercial clients--the Industry Services Group. The 
Industry Services Group had a staff of approximately 3,500 professional information systems 
technicians and programmers operating in 5 data centers across the country. Their skills in data 
center management closely matched the skills needed to succeed in the outsourcing business. 
While CSC's Consulting Group had more commercial contacts, their skills were in strategic 
planning and development of information systems, not in the actual operation of those systems. 
It was the Industry Services Group that provided extensive, on-going information processing 
services to commercial clients in such areas as insurance, financial services, and health care. 


The two commercial groups in CSC, for example, worked with Bay State Health Care, 
the fastest-growing HMO in Massachusetts, to build an open systems architecture that would 
allow better customer service, faster communications, streamlined paperwork, and lower 
operating costs by mixing a wide range of technologies. They also enabled a leading Midwest 
lending firm to revamp its mainframe-driven, centralized system to create a decentralized, 
distributed system that put more computing power in the hands of users. A major West Coast 
insurance company drew on the Industry Services Group's systems and software expertise to 
speed the handling of claims for more than 250,000 members who submit an average of 
100,000 claims per month. Hewlett-Packard turned to CSC to develop a logistics system to 
improve the efficiency of its repair parts operation. The system improved the availability of 
parts by streamlining the ordering and delivery process and improved methods of tracking 
inventory. 


Van Honeycutt, president of the Industry Services Group, began by putting together a 
special marketing tearn to call on CSC Partners and Index customers. He recalled: 


We had several false starts, and no takers. There was a container company, for 
example, who decided to outsource their IS needs, but they ended up going to IBM 
because they were concerned about our government background. We stirred up a 
lot of dust, but no contracts. 


l2Pauline Yoshihashi, "Computer Sciences Signs Pact to Provide Technical Services to General Dynamics,” Wall 
Street Journal, Sept. 24, 1991, A 9:1. 
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Eventually CSC had the opportunity to buy a small IS outsourcing company in North 
Carolina called CompuSource, which served commercial clients. According to Honeycutt, 
"We bought it and added it to the Industry Services Group. This gave us some additional 
credibility in the commercial outsourcing market." 


Honeycutt also worked with his marketing team to develop an outsourcing framework 
that would appeal to Fortune 500 companies. "We pretended we were a Fortune 500 company 
in trouble or looking to improve information systems effectiveness. What would we want to 
hear? What are our critical needs?" Out of this thinking, Honeycutt and his marketing team 
developed a framework for CSC's outsourcing service. They recognized that there were many 
vendors in the market who provided "outsourcing" with different definitions.of the word. 
Most information services providers were "functional outsourcers" or "partial outsourcers;" 
they took on only one system or one portion of a company's overall information technology 
needs. Honeycutt decided to distinguish CSC in the market as the "total outsourcer." In an 
outsourcing agreement, CSC would provide total information services to its clients by 
becoming a company's "information services partner." As Honeycutt explained, 


Outsourcing with CSC would be a transaction not at the functional level, but at the 
CEO and boardroom level. We become an integral partner of the company's senior 
management as we take over all responsibility for the company's information 
services needs. We become their IT resource. 


After developing this marketing framework, Honeycutt worked to increase CSC's 
visibility in the outsourcing arena. CSC representatives gave speeches, participated in panels, 
and attended conferences to try to sell their outsourcing framework to the commercial market. 


General Dynamics's Bob DeLargy, DSD vice president of finance, and Ken Wang, 
DSD director of systems integration, attended one such conference in March of 1990 where 
they heard one of Honeycutt's colleagues present CSC's outsourcing framework. This 
Presentation was so compelling that DeLargy and Wang invited CSC to address the next DSD 
Strategic planning meeting later that month to present their outsourcing framework as another 
potential option for the future of DSD. 


The Outsourcing Decision 


General Dynamics's interaction with CSC officially began when CSC was invited to 
present its "total outsourcing" framework to DSD management at its strategic planning session 
in March 1990. After this meeting, DSD management was impressed with CSC and agreed 
that outsourcing as a possible solution for General Dynamics's information services needs 
warranted further study. 


1990 


Over the next several months, several key managers from CSC and DSD continued a 
dialogue on the subject of outsourcing, and eventually, the idea evolved into a proposed joint 
venture project between CSC and General Dynamics. In August of 1990, Van Honeycutt 
formally presented the joint venture concept to Ace Hall. He proposed a shared-equity 
business venture of which CSC would have the majority interest; the new business would 
provide information services to General Dynamics and other clients. Through the end of 1990, 
Hall, Feuerstein, and other DSD managers remained interested in the CSC proposal and 
arranged several meetings with Honeycutt and other CSC managers to refine the details of the 


concept. 
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January 1991 


In January of 1991, William A. Anders became General Dynamics's new CEO after 
having spent a year as vice chairman. His top priorities as CEO were to increase shareholder 
value and build financial strength and flexibility to ensure the survival of General Dynamics in 
the shrinking defense market. To drive his corporate strategy, Anders brought in Harvey 
Kapnick as GD vice chairman. In addition, Anders formed a Corporate Executive Council of 
GD's top executives and division heads for the purpose of instilling his strategy throughout the 
company. For the Council's first meeting, in March of 1991, Anders assigned "homework" 
for each member--he asked them to bring to the meeting innovative ideas for implementing his 
corporate strategies and managing GD in the shrinking defense market of the future. . 


March 1991 


At this council meeting, Ace Hall presented the idea of a joint venture with CSC to 
provide information services to GD and other clients. Anders and the Executive Council were 
interested in the proposal, and Jim Mellor, GD president and chief operating officer, asked Hall 
to present the CSC option at an upcoming meeting in May, at which the consulting firm was 
scheduled to present their findings and recommendations for GD's future information services 
structure. 


May 1991 


In what Larry Feuerstein described as "an intense six-hour session," Jim Mellor and 
other GD corporate managers heard first from the consulting firm. The consultants 
recommended maintaining the information systems facilities within General Dynamics, but 
eliminating the centralized Data Systems Division and returning the IS capabilities to the 
individual business groups. This plan was estimated to result in a cumulative savings of $243 
million over a four-year period. Feuerstein noted, however, that he was skeptical of their 
numbers and wary of their plan: 


I thought their numbers were probably overstated, and their implementation plan 
made me nervous. They wanted us to go back to the the IS structure we had in 
1973, before we consolidated into a centralized data systems organization. But that 
Kind of a structure wouldn't work for us today. Our IT capabilities had become so 
specialized that I doubted the operating units had enough expertise to manage them 
well. In addition, by being centralized, we had achieved economies of scale that 
would be lost if DSD was broken up and parceled out to the other divisions. 
Finally, it would not have been good for our people. Frankly, IS professionals are 
seen as "second-class citizens” by the product engineers in the operating units. 
Spread out across these units, they would lose the professional community and 
career development opportunities that DSD was able to offer. We would end up 
losing our best people to other companies that could offer them a better career path. 


With the consulting team still at the conference table, Feuerstein then presented the CSC 
idea, which he called "Another Potential Option for Information Systems Structural Change." 
He explained the history of the joint venture proposal and gave background on CSC, 
highlighting its strong financial position and extensive experience in government information 
systems. He identified the benefits for GD as cost reductions for information services, a large 
cash infusion (since CSC would purchase GD's IS facilities for the new business), and the 
opportunity to participate in the growth market of commercial outsourcing. The risks, 
however, were the loss of GD's full control over its IS resources, the potential failure of the 
new business, and the uncertain growth of the commercial outsourcing market. Feuerstein's 
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main goal in this meeting was to learn whether or not there was enough interest on the part of 
corporate headquarters to explore this option further. 


At the end of the meeting, and much to the surprise of the consultants, Mellor was very 
enthusiastic about the CSC option. As Feuerstein later noted, "It was critical that Mellor was 
positive. We would never have done this deal without operating management's buy-in." 
Mellor suggested that Hall and Feuerstein present the plan to Harvey Kapnick, GD vice 
chairman, whom Anders had brought in to drive his corporate restructuring strategy. As 
Feuerstein explained, 


Kapnick was Anders's shareholder-value-enhancement and divestiture guy. It was 
an incredible bit of fate, too, because Kapnick had been a top executive of another 
computer services firm, and so he understood the intricacies of MIS and was 
immediately drawn to this plan. This was an important subtle nuance in this whole 
process. 


Kapnick was interested in the concept and agreed to meet with top CSC people to 
discuss the proposed business venture. On May 22, Ace Hall, Larry Feuerstein, and Harvey 
Kapnick met for dinner at the St. Louis Club with Van Honeycutt, CSC CEO William Hoover, 
and a CSC corporate senior vice president. As Honeycutt described it, 


This was Harvey Kapnick's "get-to-know-you meeting." The first thing Kapnick 
wanted to know was whether we had the kind of money for a deal like this. He 
really wanted the cash. Next, he wanted to know who from CSC would be in 
charge. Again, he was testing our level of commitment to this deal. It was critical 
that we had Hoover there; we were pitching the whole company, and his presence 
gave us credibility. After that, things settled down and went very smoothly. There 
seemed to be a good personality fit around the table. Kapnick and one of our guys 
had a mutual past experience before coming to GD, so they shared an immediate 
connection. At the end of the evening, Kapnick said that he would work with us, 
provided we get Jim Mellor [GD's president and chief operating officer] on board. 


It was critical that Jim Mellor and his operations managers be behind this deal 
because IS runs throughout all of GD's business divisions. They were the DSD 
customers, and they would become CSC customers if this plan went through. 
They had to be convinced that we could do the job for them. 


As Feuerstein described it, 


June 





It was a very positive meeting. Harvey [Kapnick] and Bill [Hoover] hit it off very 
well And since Kapnick and a member of the CSC team had some mutual 
experience, there was instant common ground. They traded names and stories for a 
long time, helping to set a positive tone. The group was congenial; there was an 
immediate "fit." This was a critical "chemistry test." Had that meeting not gone so 
well, the whole idea might well have gone straight to the filing cabinet. After 
dinner, Harvey said to Асе and me, "These are good guys; I could work with 
them." And that was our go-ahead. 


1991 


Throughout early June, various teams of GD and CSC people traded visits to one 
another's facilities. Feuerstein noted that: 
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CSC has an extremely good ability to muster a companywide team of great, 
intelligent, experienced people. The right individuals were there within 48 hours. 
They really know how to respond to a deal and pull it off. 


Feuerstein invited a CSC review team to "come out and kick the tires" at DSD's 
regional data centers. According to Feuerstein, they were impressed with the IS facilities and 
personnel. Jim Mellor and several GD senior operations managers visited CSC offices and 


facilities to assess CSC operational capabilities. According to Honeycutt, 


We had to convince General Dynamics not only that we had the technical capability 
to handle their needs, but also that we had the right industry experience to be a good 
fit with their business. It's ironic that our extensive government and defense 
experience--which had previously been our obstacle to gaining commercial 
outsourcing clients--was now our selling point to GD. It was exactly what they 
were looking for. We spoke their language. 


According to Feuerstein, 


The GD operations guys came away satisfied that CSC had the capability to serve 
their information needs. They saw that CSC had not only the technological 
capability, but also the "product fit" because of their extensive experience with 
government clients and weapons systems. CSC grew up in the same defense 
business as we did. They know the regulations and the critical success factors. We 
would have had to teach other vendors the rules of the defense environment before 
they could do the work. 


With their knowledge of the defense and high-tech industries, CSC was able to 
speak our language. This was another critical litmus test.. Because IS runs 
throughout all of GD's operating units, we Лай to get the business units' buy-in. 
Mellor liked what ће saw in the CSC facilities, and the operations managers were 
confident too. So he gave Kapnick the thumbs-up. 


Later that month, Hall, Feuerstein, Kapnick, and GD's chief financial officer met with 
Honeycutt and Hoover to discuss terms for the proposed business venture. The main concem 
at this meeting was how to value the sale of GD's IS business. Honeycutt recalled this 


meeting: 


We did extremely good due diligence on this deal. We had some appraisals done of 
GD's technical assets, facilities, equipment, and real estate, and we knew this hard 
investment to be carried at some $140 million. We offered about $100 million for 
the division, and we proposed a 10-year contract with an annual charge for IS 
services that offered a slight savings over DSD's current charges. Kapnick told us 
in no uncertain terms, however, that our figure was totally unacceptable. He told 
us to get back to him when we could "clean up our numbers." 


According to Feuerstein, 
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This was the point where the deal began to crash and burn. The problem is that 
there is no precedent for valuation of this kind. There is no "used-car blue book" to 
understand how to value these assets. The net book value for the assets was $140 
million; but because of the award-winning service DSD maintained, we also 
expected some premium above book value. Harvey Kapnick had worked in 
information services before, so he was very familiar with computer systems and 
facilities. He looked at the data we had and estimated the value of our business at 
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perhaps $200 million. We went in to the meeting with CSC hoping to get near this 
amount. They offered us a 10 year contract with an annual charge for IS services 
that offered a slight savings over DSD's current charges. But the purchase price of 
$100 million they offered us for the business was not acceptable. 


Both sides left the meeting with this issue unresolved and the future of the joint venture 
uncertain. 


Over the next month, Harvey Kapnick continued to think about the plan and finally 
decided that a joint-venture business was not the best solution at all--a 100% sale and pure 
outsourcing agreement would be better for both parties. In an outsourcing partnership, CSC 
could purchase outright all of GD's IS facilities and business (except product-embedded 
technology development)! and then provide information services to them. This solution fit 
beautifully with Anders's corporate strategy--General Dynamics would get a large cash 
infusion from this sale, could divest a non-core business division (DSD), and would not have 
to worry about the future risks of being involved in a new non-core high technology business. 
Other GD top executives agreed with Kapnick that the better plan was an outsourcing 
agreement, and not a joint business venture. 


According to Honeycutt, 


This looked great from our perspective: 100% ownership of an outsourcing 
business was much better for us than a joint venture with GD. We were trying to 
build a reputation as a commercial outsourcer. In retrospect, the last thing we 
needed was a joint venture with a government defense contractor. Acquiring GD's 
15 capacity would put us on the elite list of commercial outsourcers, and it could 
give us facilities that we could use to serve other commercial clients. 


This change of mind-set sparked renewed interest in the negotiation, but the purchase 
price was still an unresolved issue. In order for this deal to go through, a purchase price for 
the business would have to be agreed upon, and then Hall, Feuerstein, and Honeycutt would 
have to work with CSC to put together a plan for outsourcing the Data Systems Division which 
could then be presented to the GD Board of Directors at their next meeting in August--less than 
two months away. If the Board approved the outsourcing concept, the two companies would 
then work to create a detailed contractual agreement. 


At this point, Hall and Feuerstein had several critical issues on their minds: Clearly, the 
cash infusion generated by the sale of DSD would be very valuable to GD, but how much was 
"enough"? How much cash did they have to get for the sale of the DSD business to make the 
transaction worthwhile? In addition, the flexibility and savings afforded by outsourcing was a 
great advantage, but were the advantages of outsourcing worth the risks? How much cost 
savings should they demand? Or would it be enough for GD to pay CSC an amount equal to 
their own DSD charges for the benefit of cash and flexibility? How could GD maintain enough 
control over its information systems? How “operationally transparent" could this transfer be? 
How could they minimize the trauma to the organization and the people? How would 
employees be treated by this deal? Could they take their pensions, vacations, and fringe 
benefits with them as they transferred from GD to CSC? What would happen to the CSC 
contract in the future if GD decided, according to Anders's corporate policy, to divest any of its 
business units? 


eps -embedded hardware and software technology was never up for sale in this negotiation. This proprietary 
ву 

technology was crucial for GD's innovative product strategies. As such, this technology fell under the auspices of СЮ 

"product development," rather than "information services." 
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At the same time, Honeycutt had several critical issues on his mind: It was clear that 
GD wanted a significant cash infusion, but how much should CSC, a publicly held company, 
prudently pay for this business? This was a brilliant opportunity for CSC to leverage its 
strength in government information systems to enter the commercial market. The publicity 
from the deal would boost CSC's visibility in the commercial outsourcing market substantially. 
But how much was this opportunity really worth? 


Equally important was the question of how much slack was in the Data Systems 
Division to be squeezed out while maintaining GD performance requirements. Could CSC 
make a healthy profit managing the organization? 


An additional imponderable was how much excess capacity was in the DSD facilities 
for CSC to use serving other clients. Honeycutt expected that CSC could respond to General 
Dynamics requirements and still have resources available to attract and serve new commercial 
clients. 


With General Dynamics's corporate strategy of "Buy, Sell, or Merge," Honeycutt was 
concerned with the future viability of an outsourcing contract if GD chose to divest any 
business units. How could a contract be structured to protect CSC if GD divested one of its 
business units in the future? 


Finally, Honeycutt thought about the transfer of employees from GD to CSC. The 
expectation was that the professional IS staff would be happy to make the move to CSC 
because CSC could offer a better career path for IS professionals in a growth computer 
business than GD could offer in a declining defense market. These individuals had similar 
backgrounds and professional skills as CSC's own employees, and Honeycutt thought that in 
the future, they would even be able to move out into CSC's other units. 
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Exhibit 3 ^ General Dynamics Financial Highlights 


General Dynamics Financial Highlights (dollars in millions, except per share and 
sales per employee amounts) 














1991 1990 1989 

Summary of Operations Р 
Net sales* $ 8,51 $ 9,457 5 9,442 
Operating costs and expenses 8,359 10,374 8,934 
Interest, net -34 -62 -73 
Provision (credit) for income taxes 43 -366 134 
Earnings (loss) from continuing operation 374 -674 269 
Net earnings (loss) per share 

Continuing operations* 8.93 -16.17 6.44 

Discontinued operations 3.13 2.31 0.57 
Capital expenditures* 82 306 ап 
Research and development* 

Company sponsored 152 353 438 

Customer sponsored" 601. 510 506 
Total $ 763 Fi 863 H 944 
At Year End 
Total backlog* $ 25,597 $ 22.151 $ 27,688 
Shareholders' equity 1,980 1,510 2,126 
Total assets 6,207 5,830 6,049 
Number of employees 80,600 98,100 102,200 
Sales per employee® 116,200 101,700 96,400 
Other Information 
Purchases of property, plant, equipment 82 306 4n 
Depreciation, depletion, and amortization 303 370 352 
Salaries and wages 5 3,204 $ 3.433 5 3.31 








"Data excludes Cessna Aircraft Company. 
"Data excludes A-12 RED expenditures. 
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Exhibit 3 (continued) General Dynamics Consolidated Balance Sheet 


General Dynamics Consolidated Balance Sheet (dollars in millions) 








31-Dec 


1991 





ASSETS 


Current Assets: 
Cash and equivalents 
Marketable securities 


Accounts receivable 
Contracts in process 
Other current assets 


Total current assets 


Woncurrent Assets: 

Leases receivable-finance operations 
Property, plant and equipment, net 
Other assets 


Total noncurrent assets 


LIABILITIES AND SHAREHOLDERS* EQUITY 


Current Liabilities: 

Current portion of long-term debt 

Short-term debt-finance operat ions 

Accounts payable and other current liabilities 
Deferred income taxes 


Total current liabilities 


Roncurrent Liabilities: 

Long-term debt 

Long-term debt-f inance operations 
Other liabilities 


Total noncurrent liabilities 


Shareholders' Equity: 
Common stock 

Capital surplus 
Retained earnings 
Treasury stock 


Total shareholders' equity 
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Exhibit 5 ^ General Dynamics DSD Sample Cost Flow Chart (1987) ` 


(DOLLARS IN IL LIONS) 
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Direct Costs are services directly consumed by GD business units. 
Indirect Costs are DSD overhead costs. 


The organizations across the top of the chart are departments of DSD which incur costs. 
* The Computer Services Org. manages the computer utility 
* The Business Systems Division (BSD) Org. manages Professional Services 
* The Finance Org. managed DSD finances, and is considered an overhead department; it thus had "direct 
costs" of zero. 


The middle portion of the chart shows various cost categories for billing purposes. 
* The IBM Cost Center contains Computer Utility costs for GD business systems. 
* The Data Entry Cost Center contains contains non-professional data entry services. These costs are 

rated by man-hour, in the same way as Professional Services. 

* The SD&P (Systems Development and Programming) Cost Center contains Professional 
Services costs. 
* The Cyber/Univac Cost Center contains Computer Utility costs for GD scientific and engineering 
systems. E 


The bottom of the chart shows the different consumers who are billed for DSD services. 
* The majority of DSD services are used by GD Product Divisions. 
Of these billed costs, 51% were charged directly to government contracts; the remaining 49% were 
considered product division overhead. This 51% figure was very fzvorable by industry standards. 
* DSD provided limited services to outside clients as External Sales, but these sales were negligible. 
* DSD Intercenter Costs accounted for work done by one DSD data center for another DSD data center. 
Tt was an accounting elimination tool to eliminate double charges. 


Source: General Dynamics company records 
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193-178 General Dynamics and Computer Sciences Corporation (A+B, Abridged) 


Exhibit 7 СС Consolidated Balance Sheet 


Computer Sciences Corporation—Consolidated Balance Sheet (in thousands 
except shares) 








March 29, 1991 
ASSETS 
Current assets: 
Cash and cash equivalents (note 1) $ 73,304 
Short-term investments, at cost 63,674 
Receivables 
443,447 
Prepaid expenses and other current assets 37,403 
Total current assets $ 617,828 
Investments and other assets: 
Excess of cost of businesses acquired over related net assets $ 174,689 
Purchased credit information files 34,664 
Purchased software 9,918 
Other assets 35,235 
Total investments and other assets £254,506 
Property and equipment-at cost 
Land, buildings and leasehold improvements $ 92,520 
Computers and related equipment 104,297 
Furniture and other equipment 54.709 
$ 251.526 
Less accumulated depreciation and amortization 117,039 
Net property and equipment 134,487 
1,006 821 
LIABILITIES AMD STOCKHOLDERS' EQUITY 
Current Liabilities: 
Notes payable to banks $ 28.864 
Current maturities of long-term debt 3,828 
Accounts payable 53,785 
Accrued payroll and related costs 98,536 
Other accrued expenses 56.611 
Federal, state and foreign income taxes 113,339 
Total current liabilities Б 3%% 
Long-term debt, net of current maturities 108,867 
Other long-term liabilities 16,765 


Total stockholders' equity 526,226 
1.006 821 
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Exhibit 7 (continued) CSC Statement of Earnings 


Computer Sciences Corporation—Consolidated Statement of Earnings (in thousands except per- 
share amounts) 





Fiscal Year Ended 
March 29, 1991 March 30, 1990 March 31, 1989 








Revenues $1,737,791 $1,500,443 7 $1,304,414 





Expenses 
Costs of services $1,436,052 $1,230,930 31,067,189 
Operating overhead 131,512 118,594 98,885 
Depreciation and amortization 40,203 34,014 31,090 
1,607,767 31,385,538 3111971164 
Operating income 130,024 116,905 107,250 
Corporate general and administrative expenses 23,376 (м) EEH 
Other expense (income)-net 4.106 (7,240 3,370 
$ 27.482 $ 13,705 $ 22.786 
Income before taxes 102,542 103,200 84,464 
Taxes on income 37,551 37 ,668 31,982 
Net earnings i 62,081 TSS g 52.462 
Earnings per common share $ 40 $ 4.07 $ 3.28 
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Exhibit 8 СӘС Revenue Distribution 


General Dynamics and Computer Sciences Corporation (A«B, Abridged) 


Computer Sciences Corporation—Revenue Distribution by 








Market 
Fiscal Year 1991 1990 1989 
Defense department 32% 35% 39% 
NASA 14 16 17 
Civil agencies 16 15 17 
Total federal government 62% 766% 73% 
Commercial 24 21 19 
State and local governments 2 3 3 
International 12 10 5 
Total for continuing operations 100% 1005 100: 


Revenues by Group 


In millions 





Fiscal 1991 

Systems Group 
Consulting Group 
Industry Services Group 


Total 


Fiscal 1990 


Systems Group 
Consulting Group 
Industry Services Group 


Total 


Fiscal 1989 


Systems Group 
Consulting Group 
Industry Services Group 
Continuing operations 
Operations sold 


Total 





State 
Federal and Local 
Government Commercial Governments 
$1,029.9 $ 12.2 $ 0.6 
9.8 151.4 8.7 
30.3 259.4 31.2 
$1,070.0 $423.0 
$ 952.5 $ 12.5 $ 0.7 
9.9 108.6 10.7 
30.4 196.7 31.1 
992.8 5317.8 42.5 
5 853.9 $ 9.6 
2.4 80.9 
29.9 144.1 
$ 896.2 3234.6 
25.2 32.9 
921.4 267.5 








Total 


Delaware Valley Financial Services, Inc: 


Managing the Customers’ Perception 
Of Strategic Vulnerability 


Eric K. Clemons 


1. Introducüon 


“Did we even have:a business plan? Of course! We must have had a business 
plan. . . . No, actually, we didn't have a plan at first. But we had such 
confidence and naive enthusiasm that the leasing company assumed we knew 
what we were doing." Secure in her position as co-founder, President and 
Chief Executive Officer of Delaware Valley Financial Services, Inc., Lois 
Haber was able to laugh about the hectic days when she and her partner 
launched the company. ^We got our copier. Апа we started our business." 


Delaware Valley Financial Services is now a successful privately held mid- 
sized business located outside of Philadelphia. It is a leading third-party 
provider of support services for insurance companies that sell self-directed 
annuity products.1 While not the largest firm in its industry, its officers 
believe that it offers the highest level of service to its customers, and to its 
customers’ policy holders. 


DVFS was founded in 1978, when the IRS challenged the legality of self- 
directed tax-deferred annuity products. The IRS ultimately lost in court, but 
the costs of defending itself and its product so exhausted the resources of First 
Investment Annuity Company of America, Inc. (FIAC), which had pioneered 


1 Annuity products are retirement programs with deferred tax benefits, 
sold by major insurance companies. Self-directed annuities are those that 
allow the policy-holder to manage his or her own investments, and direct 
trading activities for the annuity, rather than allowing the plan administrator 
to hire fund managers to direct the investment portfolio. 


353 


ТИНА YY RABHICS x 
eM 


354 2 


Delaware Valley Financial Services 11 October 1993 
Draft Mini-Case i Page2 


these self-managed products, that it could no longer continue operations. It 
sold its operation to Life Insurance Company of North America, which 
simultaneously re-insured with SAFECO. SAFECO now was responsible for 
administration, and promptly discovered that it lacked the expertise to 
administer its néw policies. SAFECO then hired Lois Haber and her partner, 
Drew Alloway, both formerly with FIAC, to provide administration services. 
Thus, DVFS was born. 


Looking back, Lois noted, “We really knew how to manage the business and 
how to support the accounts. We figured, ‘How complicated could it be to 
develop the software? We had our first customer, and it needed our expertise 
and had no where else to go. We were in business." 


2, Current Operations 


DVFS provides a complete array of support services for five major insurance 
companies, and manages over $4 billion in assets for their holders of self- 
directed annuities. DVFS provides truly comprehensive service: 


* DVFS issues customer policies and provides all service that the 
policy-owner requires, including annuity payments; this of course 
requires direct contact with the policy holder, and likewise requires 
that DVFS have information on each policy holder 


* DVFS provides statement processing and trade confirmation 
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* DVFS manages the trading that the customer directs, and makes 
commission payments to the broker community 


* DVFS is responsible for record-keeping and maintenance of archival 
data, and for state and federal filings; this record-keeping enables 
DVFS to maintain detailed profiles on the trading activity and cost of 
service of each account, even if this is not done at present 


*- Most striking, DVFS is even entrusted with performance monitoring 
and handling customer complaints about the quality of service they 
have received from DVFS 


Of course, DVFS is almost invisible to the account holders of its customers. Its 
name appears on statements only in very small type. Telephone calls are 
answered using the name of the insurance company that sold the annuity, 
rather than using DVFS's own name (e.g., A.LG. Annuities Administration. 
Good morning. How may I help you?”). Of course, this requires that DVFS 


maintain an array of 800-numbers, to identify in-coming calls and route them ` 


to the appropriate support desk. 


DVFS is justifiably proud of their service quality. The house error account for 
1992 showed a net trading loss of less than $350, an astoundingly low amount 
considering the value of the portfolio and the level of trading?. Still, it is quite 
striking that their customers are willing to let DVFS retain responsibility for 
operating their complaint desks and for monitoring service quality and 
satisfaction of policy holders. When questioned about the risk that her 


2 In an average year, DVFS executes between 50,000 and 60,000 trades 
as directed by their customers. 


355 


356 24 


Delaware Valley Financial Services 11 October 1993 
Draft Mini-Case Page 4 


customers are accepting, Lois responded with her characteristic good humor, 
but with brutal accuracy: “What risk? АП they're risking is their 
reputations!” Clearly, customers are accepting a high degree of strategic 
vulnerability, and their perception of DVFS as a reliable and safe provider of 


services is critical. 


The Company believes that it owes its current high degree of success to its 
commitment to quality and integrity, and to the economic advantages that its 
customers achieve from dealing with a third-party servicer with a larger 
portfolio base: 


• It offers its customers quality of service in all aspects of their 
operations 


• It enables rapid market entry to new competitors who wish to enter 
the business, and it provides its current customers rapid response to 
industry changes 


* It offers new customers market entry at a known cost; likewise it 
offers its existing customers service at a known cost, and at a cost 
that is lower than customers can achieve for themselves 


The first point is self-evident. The second suggests that while customers are 
unlikely to achieve a service advantage over their competitors who also use 
DVFS, they are assured that they will not be at a relative disadvantage. The 
third suggests that DVFS can provide service, even to industry giants, at a cost 
that they cannot match internally. While initially surprising, there is ample 
precedent for this. Merrill Lynch relied upon BancOne for initial operation of 
its successful pioneering СМАФ (cash management account) product, while 
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most of their competitors relied on different outsourcers to provide a 
competitive response. Likewise, most banks in Philadelphia relied upon MAC, 
operated by Philadelphia National Bank, to enable them to respond rapidly to 
the first entry of Girard into ATM service. 


DVFS also attributes much of its success to fairness in pricing. It has its own 


internal measures of customer profitability; when an account succeeds and 
grows with DVFS's assistance, DVFS's unit costs decline, and DVFS then 
negotiates the customers’ unit prices for services down in response. 


Of course, even in a successful, well-run business, with a commitment to. 


fairness in pricing and to quality of service, accounts do leave. DVFS has, in 
its history, lost only three accounts. The first left because it stopped selling 
self-directed annuity products and its account portfolio became small enough 
to allow manual processing. The second grew large enough to desire to bring 
processing in-house. The third, a subsidiary of a manufacturing giant that 
decided to rethink its strategy of diversification and sell its part of its financial 
Services and insurance operations, felt that it would be easier to sell this 
business if all processing and customer service were done internally. DVFS, 
in its contracts with customers, stipulates that customers own the data that 
DVFS processes for them, and that DVFS will provide conversion services to 
enable customers to bring operations back in-house. These conversion services 
are provided on a cost-plus basis, like the services that DVFS offers to tailor 
offerings to the specific needs and wants of major accounts; while they are 
modestly profitable, they were never intended to be major sources of profits for 
DVFS. In fact, the Company remains quite proud of an unsolicited letter it 
received from a former customer, commenting on the ease with which they 
were able to leave DVFS and internalize operations. 
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The Company has a high degree of expertise in reliable software and in 
operation of fault-tolerant database systems. Equally important, reflecting the 
unusual circumstances of the Company's origins, it maintains its expertise in 
legislation and tax rulings concerning its core business in tax-deferred 


annuities products. 


3. Limitations 


While the Company would of course like to increase its size, and thus its 
profits, it remains committed to only a rate of growth that will enable it to 
continue its high degree of service. At present it has no marketing or sales 
departments, finding that word: of mouth and its reputation within the 
industry are adequate to sustain the desired rate of growth. And, while it 
maintains a high level of expertise in its core areas, it has no capability for 
direct marketing to policy holders who might wish to buy annuity products, 
nor in fund management. 


359 


Introduction to Self-Directed Annuities 
Delaware Valley Financial Services 
Supplement - Prof. Lorin Hitt 


А self-directed annuity is an investment product sold by insurance companies to individual 
investors as a vehicle for retirement saving. The advantage of annuities is that interest and 
investment returns accrue tax free until money is withdrawn from the plan. Some classes of 
investors (e.g. teachers) in some programs can also make "pre-tax" contributions to their 
annuities, where the principal is only taxed on withdrawal as well. At retirement age, a person 
could either elect to receive the accumulated value in a lump sum (often incurring a tax penalty), 
ог receive periodic (usually monthly) payments of a certain amount. Upon death, depending on 
how the annuity is structured, there may also be a death benefit paid to a person's designated 
beneficiaries. 


Annuities have been a staple of insurance companies for many years. Traditionally, investors 
made contributions at a single period (single premium annuities) or on a regular weekly, monthly 
or annual basis as part of a payroll deduction. This money was invested by the insurance 
company and an investment return was credited to the account. The insurance company kept a 
portion of the investment returns to compensate them for administering the annuity, investing the 
money and often guaranteeing a minimum rate of return. One disadvantage of traditional 
annuities is that insurance companies had historically poor investment performance both because 
their investment operations were high cost, and also because they tended to invest very 
conservatively. 


Self-directed annuities (or variable annuities) appeared as a way to keep the tax advantages of 
traditional annuities but obtain market returns on their investments. Investors were now allowed 
to allocate their investments to a variety of investment products, such as load-bearing mutual 
funds, insurance company investment accounts, certificates of deposit, etc. Insurance companies 
still earned fees from administration (usually as a percentage of assets or by flat fee) but were not 
solely responsible for investments. Self-directed annuities were substantially more complex than 
traditional annuities because the administrator now had to account for multiple investment 
holdings, credit commissions to brokers on purchases, maintain investors preferred investment 
allocation, switch investments between funds and interact with outside parties for investment 
services. 


Day-to-day operations for an annuity business fall into several categories: 


` Account setup. Personal and financial information needs to be entered into the system and 
maintained for the life of the annuity. Original documents need to be kept. 


` Account maintenance. Information on customers needs to be updated such as name, address, 
employer, and the names of beneficiaries. In addition, the administrator needs to maintain 
investment preferences (e.g. allocate 30% to Vanguard Index Trust and 70% to the insurance 
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general account), process fund transfers between investments and enter daily investment 
performance information (received from brokers) into the system to calculate account balances. 


` Reporting. The administrator needs to produce monthly statements for customers, and 
accounting statements for insurance companies and brokers. In addition, a variety of tax 
documents need to be prepared for the customers and the IRS. 


+ Payment receipt. The administrator needs to receive payments and make sure they are credited 
to the appropriate investment and customer accounts. The administrator is responsible for the 
financial impact of any errors. 


` Payment disbursement. For annuities that are now making payments to customers, the 
administrator generates monthly checks to customers and associated tax and accounting 
documentation. The administrator is also responsible in some cases for paying brokerage fees, 
making death benefit payments and generating checks for customers that are withdrawing the full 
amount of their accounts. 


Also note that while tax regulations and industry practices place some constraints about how 
annuities are structured, an individual company may offer multiple products and companies may 
structure their products differently. 
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Procter & Gamble: Improving Consumer 
Value Through Process Redesign 


Procter & Gamble Worldwide (P&G) is one of the largest manufacturers supplying grocery 
retailers and wholesalers and a leader in designing how branded consumer-goods manufacturers go 
to market. P&G's process innovations are driven by its focus on improving consumer value by 
eliminating nonvalue-added processes in the channel. Changes at P&G in organization, systems, 
procedures, and policies affected both the company and the entire channel. These changes were 
governed by the recognition that manufacturers, distributors, and retailers have to cooperate in 
creating industrywide approaches to drive inefficiency out of the grocery distribution system. 


Many changes leading to organizational and channel transformation were initially viewed 
as information systems innovations (e.g., developing systems to automate existing practices). 
Breakthrough change came with the realization that the success of P&G brands depended on 
eliminating all processes that didn't deliver value to brand- loyal consumers. The promotional 
frenzy of the late 1970s and 1980s that characterized the retail industry had produced a backlash 
among brand-loyal consumers, who felt they weren't getting fair value day-in, day-out. P&G 
studies showed that less than half of their promotional dollars were passing through to the 
consumer and that swings in price were creating variability and massive inefficiency, not only in 
P&G's manufacturing and distribution systems but throughout the entire grocery supply chain. 


As a result, P&G redesigned how it went to market as a branded consumer-goods maker. Its 
actions fell into two broad categories: participation in industrywide efficiency improvements, and 
pricing policy changes, both necessary to improve the value of its brands. As its new pricing 
strategy was implemented, P&G also took a leadership role in working with the grocery industry— 
including other manufacturers—to significantly accelerate the adoption of more efficient systems, 
policies, and practices in the grocery channel (Exhibit 1). These industrywide changes resulted in 
dramatic improvements in P&G's and retailers' effectiveness in delivering value to the consumer. 





Research Associate Theodore H. Clark prepared this case under the supervision of Professor James L. McKenney as 
the basis for class discussion rather than to illustrate either effective or ineffective handling of an administrative 
situation. 


Copyright © 1995 by the President and Fellows of Harvard College. To order copies or request permission to 
reproduce materials, call 1-800-545-7685 or write Harvard Business School Publishing, Boston, 02163. No 
part of this publication may be reproduced, stored in a retrieval system, used in a spreadsheet, or transmitted in 
any form or by any means—electronic, mechanical, photocopying, recording, or otherwise—without the 
permission of Harvard Business School. 
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195-126 Procter & Gamble: Improving Consumer Value Through Process Redesign 


Company and Industry Background 


P&G's sales of $30 billion in 1993 were evenly divided between the United States and the 
rest of the world. P&G had developed a reputation for aggressive and successful "world-class" 
development and marketing of high- quality consumer goods over more than 150 years of operations. 
Throughout its history, the company focused on providing superior performing brands that gave 
consumers good value. 


P&G's post-World War II growth came from three sources: acquisitions, development and 
marketing of new brands, and international expansion. Its acquisitions included: Duncan Hines and 
Hines-Park Foods (food products), W. T. Yourg Foods (peanut butter and nuts), J. A. Folger (coffee), 
and Clorox Chemical Co. (bleach). In 1957, the U.S. Federal Trade Commission (FTC) sued P&G to 
force the divestiture of its Clorox subsidiary. This effectively terminated the growth by 
acquisition strategy for two decades, forcing P&G management to grow through new-product 
development and international expansion. 


P&G's international strategy was to take core U.S. businesses—soap, toothpaste, diapers, 
and shampoo—and replicate them to the rest of the world. International sales increased from 
virtually zero in 1953 to $4 billion in 1985. During this expansion period, new geography was 
conquered for existing brands, and P&G rotated managers to different locations between the U.S., 
Europe, and Asia. During the 1980s, P&G international shifted to developing and marketing 
products tailored to the needs of each market. This increased focus on understanding and meeting 
consumer needs worldwide enabled P&G to expand international from about $4 billion (31% of 
sales) in 1985 to $15 billion (50% of sales) in 1993. Ed Artzt, president of P&G International from 
1983 to 1990, was appointed CEO of the company in 1990. 


By 1993, P&G's product lines included a wide assortment of products, with the company 
organized into five product sectors: Health/Beauty; Food/Beverage; Paper; Soap; and Special 
Products (e.g., chemicals). Each sector was organized into product categories, and each category 
was responsible for a group of brands. Most new-brand introductions were based on improvements or 
extensions of existing products. Several new products, such as Pampers disposable diapers and 
Pringles potato chips, were developed to meet basic consumer needs not yet served by existing 
products. Extensive market research, low-cost and effective advertising, and aggressive R&D 
investments enabled P&G to increase sales in the U.S. market from $1 billion in 1955 to almost $9 
billion by 1985. 


Competition for most of P&G product categories was concentrated, with two or three 
branded product producers controlling more than 50% of total branded product sales in each 
category. This concentration for the top three brands in any product category was typical for other 
manufacturers as well, although increasing sales of private- label products were eroding market 
share for the major brands in some categories. For some products, such as soaps or diapers, P&G and 
one competitor controlled more than 70% of the market. The strong consumer pull for P&G products 
provided the company with an advantage in dealing with retailers and wholesalers. 


P&G products were sold through multiple channels, with grocery retailers, wholesalers, 
mass merchandisers, and club stores the most important in product sales volume. While 
relationships with retailers and wholesalers had not always been harmonious, P&G management 
recognized the need to serve the needs of both the consumer and the channel in order to be successful 
in the market. Demand for P&G products was primarily driven by pull through the channel by end 
consumers, rather than by trade push, with the trade frequently carrying P&G products because of 
consumer demand and competitive necessity rather than due to the trade's strong loyalty to P&G as 
a channel partner. Relationships between F&G and the trade through 1980 had primarily been 
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based on negotiations over short term initiatives and promotions. Increased use of promotions was 
part of the trend during this period, with P&G competing with other manufacturers for retail shelf 
space and promotional displays through various types of periodic promotions. Forward buying of 
promoted merchandise by 1985 had become the norm of the industry, with many brands stocked 
with over three-months' supply. 


Pricing and Promotions 


Product promotions had existed to a limited extent for decades but expanded dramatically 
during the 1970s, partly due to President Nixon's imposition of price controls in 1971 as part of an 
attempt to reduce inflation. The combination of high inflation, relatively low interest costs, and 
large promotional discounts made the economics of forward buying very attractive for chains. 
Product procurement cost depended upon so many different allowances and other incentives 
provided by manufacturers that the actual cost of a single product at any one time on the shelf was 
impossible to determine. Inability to understand costs and the discounts and allowances available 
from aggressive purchasing resulted in a focus in the channel on "buying for profit" rather than 
"selling for profit." 


This reliance on a multitude of promotional programs coupled with forward buying 
increased retailer inventories and required manufacturers to also maintain large inventories in 
order to be able to meet the high demand artificially created by forward buying during these 
promotional periods. Variation in consumer demand was increased by store promotions, and 
variation in manufacturer demand was further increased by retailer forward buying activities, 
making changes in demand difficult to forecast accurately for manufacturers. This uncertainty 
about total demand and large fluctuations in periodic demand not only increased manufacturer 
inventory requirements but also resulted in higher manufacturing costs than would have been 
possible in a direct pull through demand environment. 


One of the objectives of channel-transforming innovations in the 1990s was to develop more 
collaborative and mutually productive relationships with channel partners, replacing negotiations 
with cooperative efforts to better serve consumer needs efficiently. By combining consumer loyalty 
with improved channel efficiency and relationships, P&G believed that market share for P&G 
products would increase and the cost to serve the channel and the end consumer would decline, 
enabling all members of the channel to benefit. 


Retail Distribution Channels 


Retail grocery was the most important channel for the sale of P&G products and consisted of 
manufacturers, distributors, and retail stores (Exhibit 2). Approximately half of all retail grocery 
sales volume went through chains of stores which provided their own distribution and warehousing 
of products, and half through wholesalers who primarily served small chains and independent 
retail stores. 


Profit margins for grocery retailers were low, typically 1-3% of gross sales before tax. With 
low unit prices and high volumes, store operating profits were highly dependent on providing 
efficient operations. Total sales volume per store and per square foot of retail space were critical 
factors influencing retailer profitability. Since advertising was a significant cost for most retailers, 
regional market share was a critical factor influencing retailer profitability by leveraging the 
fixed costs of regional (e.g., newspaper) advertising. 
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Mass-merchandise (e.g., Wal-Mart) and club-store (e.g., Sam's Club) retailers supplied a 
limited assortment of P&G and other grocery-channel products at low margins, enabling them to 
offer attractive prices to consumers. These formats grew rapidly during the 1980s. Even though club 
stores offered a limited product selection and provided less service than traditional grocery 
retailers, a significant segment of consumers was willing to replace grocery-store shopping with 
club-store purchases, with the attraction of lower prices at the club stores more than offsetting the 
inconveniences involved. A McKinsey study of alternative distribution channels for grocery 
products, published by the Food Marketing Institute in 1992, demonstrated that the more efficient 
distribution and merchandising of these alternative formats enabled them to offer lower prices to 
consumers than traditional grocery retailers. This study served as a wakeup call to the grocery 
industry, suggesting that existing processes needed to be improved to enable it to meet the challenge 
of these rapidly growing alternative formats. 


Improving Channel Efficiency and Service 


In the mid-1980s, P&G management launched several projects to improve service and reduce 
costs across the channel. The first effort focused on improving supply logistics and reducing channel 
inventory via a process that eventually was called continuous replenishment (CRP). The second 
was a project to revise the ordering and billing system to improve total ordering and service quality 
for channel customers. 


The Early Logistics Improvement Trials 


In 1985, P&G tested a new approach to channel logistics for replenishment ordering with a 
moderate-sized grocery chain. This test involved using electronic data interchange (EDI) to 
transmit data daily from the retailer to P&G on warehouse product shipments to each store. P&G 
then determined the quantity of products to be shipped to the retailer's warehouse by using 
shipment information rather than shipping based on retailer-generated orders. Product order 
quantities were computed by P&G with the objectives of providing sufficient safety stock, 
minimizing total logistics costs, and eliminating excess inventory in the retailer's warehouse. 


The results of this initial trial were impressive in inventory reductions, service level 
improvements (e.g., fewer stockouts), and labor savings for the retailer. Besides other savings, the 
retailer was able to eliminate several buyer positions through this process restructuring. However, 
the benefits for P&G were unclear, and the new ordering process was more costly for P&G than the 
old one where the retailer determined order quantities. 


The second test of the new ordering process was with a large mass merchandiser. In 1986, 
P&G approached this retailer's management with a proposal to dramatically change the way 
diapers were ordered and distributed in an effort to reduce retail store stockouts, lower product 
acquisition costs, and minimize total inventories. Limited warehouse capacity forced the retailer 
to purchase P&G diaper products in small quantities to be delivered directly to each retail store. 
Retail stores had frequent stockout problems, and the cost of these small orders delivered directly 
to the store was high for both P&G and the retail chain. Diapers were an important product 
category for this retailer, and it wanted to price diapers lower than other retailers in their 
markets. Unfortunately, the distribution system used for procurement resulted in higher acquisition 
cost for diaper products than many of its competitors (e.g., supermarkets), who were able to order in 
truckload quantities. 
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P&G proposed that the retailer inventory diaper products in the chain's distribution 
warehouse, provide P&G with daily data on warehouse orders received from the stores, and allow 
P&G to use the daily warehouse shipment data to determine warehouse replenishment volumes 
needed. This new replenishment process would limit the retailer's warehouse inventory to 
acceptable levels, eliminate costly LTL (less-than-truckload) shipments, and reduce stockouts for 
retail stores. Both P&G and the retailer would benefit by reducing costs and increasing sales. Sales 
increases would result from lower retail prices enabled by lower costs and from providing better 
service to consumers through greater product availability. 


The new replenishment process resulted in substantially lower product acquisition costs 
through truckload volume purchases, enabling lower retail pricing. Without increasing inventory 
levels or stockouts, the retail chain was able to expand P&G's diaper SKUs in the stores. The 
combination of lower prices, reduced stockouts, and expanded SKUs in the stores dramatically 
increased P&G's diaper sales through this retailer's stores. This new process represented a major 
change in channel ordering and logistics and established the basic principles of what eventually 
became known as CRP (continuous replenishment program). This second trial demonstrated the 
potential for logistics innovations to offer mutual benefits to retailers and manufacturers by 
reducing channel costs and increasing consumer sales. 


In early 1988, top executives from P&G and another mass-merchandise chain met to discuss 
ways to improve logistics in the channel. The retailer was warehouse constrained due to rapid 
growth and was relying heavily on costly LTL shipments to meet demand. LTL shipments were 
expensive for both partners, and made it difficult for the retailer to increase diaper sales. During 
the meeting, the CEO of the mass-merchandise chain suggested that P&G simply ship products on a 
just-in-time basis when needed using the retailer's actual sales data. Deals and promotions would 
be replaced by a constant allowance that resulted in an equivalent net-price for the retailer to 
remove forward-buy incentives. 


A multifunctional team worked together for the rest of the conference to work out many of 
the details of implementing the new process. With top executives from both companies committed 
to rapid adoption, and building on P&G's experience with two other retailers, implementation of 
CRP took less than two months in total. In April 1988, P&G began shipping products based on retail 
demand data, placing orders automatically for the retailer. Information on demand was 
transmitted via fax and phone until EDI links were established. 


Expanding the CRP Innovation 


The success of the CRP program with leading mass-merchandisers generated interest from 
other retailers in the new process. By 1990, most large mass-merchandisers had fully implemented 
CRP. In 1990 and 1991, three grocery chains adopted CRP with P&G, and the innovation proved 
highly successful in reducing inventory and stockout levels for these early grocery pioneers. CRP 
adoption started with diapers and then expanded rapidly to other products as the potential for 
mutual cost reduction was demonstrated across the channel. CRP's success with early partners led 
the head of the diaper product group to commit $1.5 million in development funding during 1991 to 
expand the initial CRP system into a more robust production system that could be expanded to as 
many customers as needed. The increased sales and profits from the initial adopters of CRP were 
enough to justify the entire development cost being funded by this single product category! 


The diaper product group then used CRP as a tool in selling an expanded diaper product line 
(boy and girl diapers) to retail chains. The new product line doubled the total number of SKUs in an 
already crowded product category but was needed to better respond to customer needs and meet 
competitive pressures. CRP enabled the diaper product sales force to offer customers a solution that 
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managed the increased number of SKUs while reducing both inventory levels and stockouts for the 
retailer. Since a barrier to expanding procuct SKUs was the resulting increase in inventory 
required, CRP proved helpful in marketing the new diaper product line. 


During 1992, 14 additional grocery chains implemented CRP with P&G, and existing CRP 
customers continued to expand CRP usage to new product lines. During 1993, an additional 15 new 
grocery chains or divisions of grocery chains adopted CRP. By July of 1994, a total of 47 channel 
customers had adopted СЕР with P&G, and more than 26% of P&G sales volume was ordered via 
СЕР. As these customers expanded use of СЕР to new product lines and across multiple distribution 
centers, total СКР demand from these customers alone was expected to increase to 35% of P&G sales 
by the end of 1994. Ralph Drayer, VP of customer services, expected use of CRP to reach 50% or more 
of total US product shipment volume by the end of 1995. 


Increased retail sales were an important benefit of the CRP program for P&G and its 
distributors. Sales of P&G products through СЕР retailers increased 4% more on average during 
1993 than sales through non-CRP retailers. Although some of this difference could be attributed to 
faster-growing retailers adopting CRP, Drayer believed that some of the gain was due to sales 
gained from competing products due to reduced stockouts, lower retail pricing, and expanded product 
selection in the store. However, even if only 1% of the 4% sales increase was due to competitive 
share gains, this represented a huge competitive and economic gain for P&G. One food division 
manager said he would "gain more market share by expanding CRP than through [product] line 
extensions." 


The Role of EDI 


When P&G began expanding the use of EDI with retailers to improve ordering efficiency, 
problems with order quality increased significantly. The sales representative or customer service 
representative in the manual process was often able to catch some of the problems and manually 
adjust retailers’ orders to work in the P&G systems. Some of these adjustments later resulted in 
errors in the collections phase, but at least the order was entered and shipped. Removal of this 
human buffer created problems for most EDI orders could not be processed without manual 
intervention. These early EDI trials with customers increased costs for P&G instead of providing 
savings since most orders had to be manually reworked and rekeyed into the OSB system. Without 
process redesign, using EDI for ordering offered little benefit for P&G or customers, although it did 
highlight problems and misunderstandings. 


EDI represented an important part of P&G's strategy to improve the efficiency of the 
ordering process and was essential for CRP implementation, but EDI alone was not viewed as 
particularly important in the effort to improve efficiency and order quality. One P&G manager 
described EDI as "ап enabling technology” that, if implemented without changes in 
Interorganizational processes and policies, represented little more than "а fancy electronic fax." 
Another manager explained: "EDI is simply an electronic envelope, not a system. It does not fix 
anything and, by itself, is not a solution. However, when implemented in parallel with process 
and systems reengineering, it can become a powerful tool.” 


An important role for EDI at P&G wes.to provide an essential platform for CRP operations. 
One manager described CRP as "two-way ELI with tight links into the systems of both companies." 
Of course, CRP required more than system changes, but the degree of interconnection with the 
systems of each organization was much tighter with CRP than was required for EDI with non-CRP 
customers. This linkage between systems across the two companies, enabled by the EDI link, 
resulted in error-free interchange of large amounts of data automatically between the companies. 
CRP dramatically increased the amount of data shared by companies in the channel, which made 
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EDI essential for effective operations. Although early CRP trials had used fax and phone for data 
transmission, several P&G managers expressed the view that CRP without EDI was not viable: 


The problem [with manual entry of data] is that any error would probably result in an out- 
of-stock condition. The risk of [data entry] keying errors in an non-EDI environment is just too great. 
You also have a lot of data that need to be entered, which would require extensive manual support. 
CRP without EDI is just not viable. 


EDI offered companies economic benefits by reducing transaction costs, which encouraged 
EDI adoption, even without making the commitment to CRP. Although the potential benefits from 
CRP were much larger than the benefits from EDI ordering alone, the challenges in shifting to СЕР 
were greater than many retailers were willing to face. EDI provided an easy first step for 
companies that wanted to be technologically prepared for the new era without committing to the 
management and policy changes required to implement CRP. 


Drayer observed that successful implementation of CRP required both senior management 
commitment to the innovation and a relationship of trust between management at the two 
organizations linking their systems: 


Companies that have made the choice to be interdependent will move to 
CRP. You can't remain independent with CRP. . . . This is not something you 
can just connect between customers and suppliers. You need to understand the 
management changes required. 


The Ordering, Shipping, and Billing Systems 


In 1987, P&G management approved a major rewrite of the entire ordering, shipping, and 
billing (OSB) system, which took several years and cost tens of millions of dollars to complete. The 
systems in use at the time had been developed during the 1960s and had been upgraded many times. 
The batch processing system was both inefficient and ineffective; upgrading it was considered a 
competitive requirement for P&G to be able to provide the level of service required by customers. 
The OSB system supported all P&G activities in serving channel customers, including pricing, 
ordering, shipping, invoicing, and separate credit systems. The OSB project integrated many 
separate systems that did not work well together across functions and product sectors, enabling P&G 
to improve consistency and overall service levels. 


The charter of the OSB development team was to understand how the business worked and 
then to automate the existing processes with sufficient flexibility to meet the various needs of the 
different sectors and functions. In some cases, standardization was allowed to simplify design and 
improve practices to a common level across the organization. The system absorbed a lot of the 
complexity of the existing processes which contributed to the cost of development, and was designed 
to eliminate manual processing steps but not to redesign the existing processes. 


The rewrite of the system and the simultaneous upgrade of the hardware infrastructure 
were necessary but significant additional performance improvement opportunities remained because 
of complex pricing and promotion practices. The process and performance levels in 1988 (prior to 
OSB rewrite) are shown in Exhibit 3, with comparable data for 1992 (after OSB rewrite) shown in 
Exhibit 4. Invoice deductions by customers were still quite large in 1992, although the new system 
had helped some in this area. Although the new system did improve order shipment quality, 
problems with the existing pricing and promotion policies and processes still created deductions. It 
was clear that the front end of the OSB system, which involved pricing and promotions policies, 
needed to be revised. 
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Redesigning the Complete Ordering Process 


P&G managers realized they needed to improve the total ordering process, starting with 
pricing policies and practices. Improving ordering quality required a simpler pricing structure that 
customers could both understand and track in their systems. А new pricing structure, introduced by 
Durk Jager, ЕУР responsible for all U.S. operations, dramatically simplified expansion of the new 
OSB system capabilities and represented a significant change in corporate strategy and policies. 
Pricing policy changes were critical for improving consumer value and building brand loyalty and 
facilitated expansion of the OSB systems to allow improvements in billing accuracy and reductions 
in invoice deductions. The combination of pricing policy changes and systems improvements 
benefited both P&G and channel customers. 


The standardization and simplification of processes and policies across the organization 
accelerated under the leadership of Artzt and Jager. Challenging traditional practices and 
policies became acceptable and welcome, as long as suggested changes could be shown to improve 
consumer value by eliminating processes or costs that did not add value to the channel or products. 
One manager observed: 


Jager made it okay to make change happen faster. The ideas were bubbling in the 
organization and the pace of change accelerated dramatically. 


Redesigning the ordering process involved a combination of systems and business process 
changes which had to be carefully integrated. А key element of the new ordering process was the 
development of common databases for product pricing and product specifications. This shared 
vision of business simplification and a common database was solidly grounded in the philosophy of 
"simplify, standardize, then mechanize." The common databases developed to support simplified 
pricing were designed to provide data directly to the customer's own system electronically. This 
resulted in dramatic reductions in invoice deductions for retailers using the new pricing database to 
verify or confirm purchase order information. 


The combined changes in systems, strategy, organization, and policies resulted in a 
dramatic improvement in total order quality at P&G (Exhibit 5). Billing errors decreased by more 
than 50% from 1992 to 1994, and the percentage of billing disputes resolved in P&G's favor 
increased by more than 300% during the same period. The first-year savings from increased 
collections on invoices alone were enough to pay for the entire cost of development of the new 
pricing systems. P&G's customer teams werealso able to concentrate on providing better service and 
marketing new products instead of spending time resolving billing problems. P&G's redesign of the 
total ordering process required fundamental changes in its structure, policies, and systems but 
yielded dramatic benefits in cost reduction and quality improvement. In addition to reducing 
invoice deductions, the redesigned business process allowed P&G to reduce costs throughout the 
entire ordering process. 


Radical Restructuring of Pricing 


The long-term strategic goal of increasing consumer value and brand loyalty, CRP's need for 
simple and stable pricing, and the need to reduce pricing complexity to improve quality in the 
ordering process all supported the decision to replace existing pricing structures with a simplified 
"value-pricing" program. This new pricing program was introduced initially for dishwashing 
liquids, where this new pricing approach was accepted, generally without much resistance. As the 
pricing change became accepted generally, although not universally, value pricing was gradually 
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implemented for more products (Exhibit 6). By late 1993, almost all P&G products were on some 
form of value-pricing plan.- 


The shift to value pricing represented a radical change in policies and was driven mostly 
by concern that frequent and complex promotions were eroding the value of P&G's brands. Brand 
loyalty declined in the United States during the 1970s and 1980s, due to the wild price swings that 
came with constant promotional activity. Frequent promotions rewarded only those consumers most 
sensitive to price and acted as a disincentive to brand-loyal consumers. Value pricing eliminated 
incentives for retailer forward buying and essentially offered constant procurement costs combined 
with some flexible allowances or funds provided for retail store promotions. 


Value pricing offered important benefits for CRP customers, encouraging increased CRP 
adoption. Implementation of CRP with the first few customers required prototyping new net- 
pricing terms that eliminated variable discounts and promotions in order to remove incentives for 
forward buying. There was little benefit in trying to improve channel logistics efficiency while 
using a pricing structure that encouraged inefficient purchasing practices (e.g., forward buying). 
Until P&G restructured pricing, efforts to extend CRP were constrained because it lacked a 
standardized pricing structure that would eliminate forward-buying incentives. 


Implementation of value pricing reduced the number of pricing changes at P&G from 55 per 
day in 1992 to less than 1 per day in early 1994. In July 1994, all remaining variable promotional 
allowances were eliminated for the last few product categories using these incentives, and 
geographic pricing differences were eliminated as well. Temporary price reductions or special 
promotions were allowed only to meet significant competitive threats to P&G brands, and they had 
to be approved by Jager. 


There was considerable resistance to the change in pricing philosophy from some P&G 
senior managers, in spite of the obvious advantages, since this was completely the opposite of the 
high-low pricing strategies many executives had used to create new brands and strengthen P&G 
product market throughout their careers. Jager noted that the new pricing did cost P&G sales over 
the period, but that this incremental revenue actually cost P&G more to generate than the income 
created by the promotions. Thus, while sales were lower than would have been possible using 
promotional pricing, profits were stronger, and the company was better positioned to build a future 
based on value-priced products for brand-loyal consumers. 


Leading the Grocery Channel Transformation 


Working with retailers, wholesalers, other manufacturers, industry trade associations, and 
consulting firms, P&G participated in the development of the Efficient Consumer Response (ECR) 
vision of channel innovations that would enable grocery chains to compete effectively with low- 
cost alternative retail formats. ECR became a banner for a wide variety of innovations in the 
grocery channel that would improve efficiency (Exhibit 1). Various joint industry ECR committees 
were established in a coordinated effort to explore opportunities for channel process improvement. 


CRP was an important element of the ECR vision. The ECR report by Kurt Salmon 
Associates, published in January 1993, suggested that 38% of the $30 billion in savings projected 
from implementing ECR in the grocery industry could be realized through more efficient 
replenishment ordering. Many grocery channel members were able to realize significant savings 
immediately by adopting CRP without waiting for the remainder of the ECR proposals to be fully 
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developed. P&G was a clear leader in the implementation of CRP and other ECR programs and 
wanted to increase the pace of ECR and CRP adoption in the industry overall. 


The Change from Brand to Category Management 


In the late 1980s, P&G management made a significant change in its brand management 
structure to improve coordination and efficiency. Multiple brands were combined into product 
categories, under the responsibility of a category manager, who managed individual brands as part 
of the overall category portfolio. For more than 50 years, the brand management approach had 
served P&G well, and the company had been recognized as the benchmark for excellence in brand 
management. The introduction of category management was a dramatic shift for a company that 
had pioneered brand management in the 19308. 


The category management approach provided more flexibility in restructuring the P&G 
product line. Brand restructuring or consolidation would have been more difficult to achieve under 
the prior structure. Brand managers maintained responsibility for advertising and limited 
promotional programs, but category managers established overall pricing and product policies, 
which enabled P&G to eliminate weaker brands. For example, the elimination of the White Cloud 
brand by merging the product into the Charmin line would have been resisted by a White Cloud 
brand manager but was strongly supported by the toilet-tissue category manager, who reported to 
the paper products sector manager. Category management also avoided conflicts between similar 
branded products in the same channel for advertising and distribution resources. 


The shift to category management was consistent with the company's efforts to simplify 
and standardize operations and product lines. Many unnecessary SKUs were eliminated when SKU 
differences did not provide significant incremental value to the consumer. At the same time, new 
SKUs were added as new products and innovative extensions of existing product lines were 
developed. In total, the number of SKUs P&G offered remained about the same during the early 
19905, but the restructuring of SKUs provided consumers with greater choice of products that were 
specifically tailored to their needs, and eliminated a proliferation of product variety that was 
based simply on labeling or packaging differences. 


Manufacturing and Planning Improvements 


Although the initial benefits of CRP were reductions in inventory, stockouts, and handling 
and transportation costs, increased adoption of CRP by P&G customers offered dramatic cost saving 
opportunities for production and raw-material purchasing. P&G managers estimated that at least 
10% of the cost of production for paper products was the cost of excess capacity required to handle 
product demand variations. Value pricing reduced demand uncertainty by eliminating forward-buy 
distortions, and CRP further reduced demand uncertainty and allowed almost instant feedback on 
demand resulting from product innovations or pricing changes. 


The potential benefits of CRP for production cost and inventory savings were quite large. 
Savings in inventory or production were not automatic, but the shift to a more stable environment 
enabled P&G to negotiate more attractive pricing with suppliers and to use internal production 
capacity more efficiently. In some cases, the efficiency gains from value pricing, rationalized 
product lines, CRP ordering, and dramatic improvements in process reliability resulted in sufficient 
excess production capacity to eliminate entire production plants. During the 1990s, many P&G 
plants were expected to close as a result cf improved operations due to the new policies and 
processes. In 1993, P&G took an extraordinary charge of almost an entire year's profits to reflect the 
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actual and expected costs of closing unneeded plants and reducing total employment levels for the 
company (Exhibit 7). 


The СКР savings for diaper production were estimated based on experiences of multiple 
plants with different levels of CRP ordering by customers. The results of this analysis are shown in 
Exhibit 8 and represent the early results of CRP adoption on the production process. Paper product 
managers believed that further costs savings could be realized as P&G teamed to better use the 
improved information about demand that was available through CRP ordering data. Through 
more effective negotiating with vendors and better use of actual demand data for planning and 
scheduling, additional savings could be realized in production. 


Customers and Category Management 


The second most important aspect of the joint industry ECR vision was the retailers' shift 
from buyers to category managers that was taking place among leaders in the industry during the 
early 1990s. Although the cost savings from this shift were not as dramatic or easily quantified as 
the savings from CRP adoption, the potential profit improvement of the shift to category 
management could easily exceed the cost savings from CRP. Category managers in retail chains 
were ideally responsible for the entire profit of a product category across all stores. Replacing 
buyers, who were primarily focused on cost or promotional deals, with category managers 
responsible for both profits and meeting consumer needs required new skills and capabilities. The 
shift from buyer to category manager represented a new mindset, for both the individuals in the 
role and the overall organization. Few buyers were able to make the transition to the new role, and 
few organizations could make the shift in procurement and merchandising strategy without a strong 
CEO vision and mandate for change. 


The shift to category management benefited both retailers and P&G Category managers 
were better positioned to understand the true costs and profits generated from each product in their 
category. P&G customer teams were able to use solid economic analysis with category managers to 
demonstrate that their brands should be given additional shelf space or variety because the retail 
profit per unit of shelf space for P&G brands was higher than most other products in the category. 
In addition, category managers were able to appreciate the storage and handling savings provided 
by P&G's simplified pricing policies and logistics programs. 


Sale of the CRP System to IBM 


In late 1993, P&G announced the sale of their CRP system to IBM's Integrated Systems 
Solutions Corporation (ISSC) subsidiary. The P&G CRP system was to be offered by IBM to all 
manufacturers as a service provided by IBM, with P&G outsourcing support and operations of their 
CRP systems to ISSC. Within two weeks, Ralston Purina signed up as IBM's first customer, and five 
other manufacturers had become IBM CRP clients by mid-1994. Many other large manufacturers 
had expressed interest in the IBM service offering, which offered manufacturers CRP systems 
capabilities quickly, at low cost, and with experienced operating personnel. This IBM CRP service 
offering allowed retailers to interact with multiple vendors in a common format, creating a 
powerful force in the industry for standardization. The availability of the ТВМ СЕР service also 
increased the attractiveness of CRP for manufacturers and retailers by reducing barriers to CRP 
adoption. 


The decision to sell the CRP system to IBM was primarily based on strategic, not economic, 
justification. The net benefits to P&G and its customers of implementing CRP increased as the total 
number of customers and other manufacturers using CRP increased. Therefore, it was more important 
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for P&G to be sure this innovation was rapidly adopted by the industry overall than to try to gain 
advantage from being the technological leader of the innovation. The sale to IBM increased the 
probability of other manufacturers adopting CRP by providing them access to a complete CRP 
service offering with quick start-up capability. 


In addition, the agreement with IBM reduced P&G's cost of operating the CRP system, since 
the IBM service contract cost was less than the cost of operating the system using P&G's internal 
staff and systems. IBM planned to run the applications using excess capacity at the Kodak 
operations center that IBM was managing under an IT service contract. Thus, IBM was able to 
operate the outsourced CRP operations on capacity that would otherwise be underutilized from 
another outsourced MIS operations client. The outsourcing of CRP services to large manufacturers 
also gave IBM an opportunity to demonstrate the potential benefits of MIS services outsourcing to 
multiple potential clients, who might be interested in further outsourcing services that could be 
linked with the CRP applications over time. In summary, P&G's sale of CRP systems to IBM 
offered important strategic and operational benefits for both companies and provided the 
credibility of a third-party platform offering to increase the attractiveness of CRP for the 
industry. 


Jager believed that any technological advantage P&G lost by selling the proprietary CRP 
system to IBM would be more than offset by the benefits for consumers and for the company of 
having the grocery industry fully embrace CRP. Increased adoption of CRP by P&G's customers 
would allow the company and its customers to improve internal processes and reduce costs. Jager 
explained: 


By eliminating nonvalue-added processes, we will ultimately win in 
the market by providing the best product to the consumer at the lowest cost 
through the channel. 
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195-126 Procter à Gamble: Improving Consumer Value Through Process Redesign 


Exhibit 6: Value Pricing Timing and Product Volume 





VALUE PRICING PRODUCT BRANDS OR CATEGORIES % OF TOTAL P&G 











INITIAL DATE SHIPMENT 
VOLUME 
July 1991 All liquid dishwashing products, some bar soap products, | 82% 
some Duncan Hines products 
August 1991 Metamucil 0.6% 
November 1991 Bold, Liquid Bold, Solo, Cascade, Liquid Cascade, all 11.3% 


Bounce products, Downy Sheets, all Comet products, Mr. 
Clean, all Spic and Span p:oducts, Top Job, Lestoil, Gain, 
Ivory Snow, Dash, Dreft, Oxydol 















































February 1992 Pantene, Liquid Safeguard 1.0% 
April 1992 Luvs, Pampers 7.0% 
July 1992 Old Spice Deodorant, Downy Ultra and Regular, 12.8% 
Secret, Sure, Bounty 
October 1992 Always, Attends (retail) 2.0% 
November 1992 Liquid Cheer, Liquid Tide 43% 
January 1993 Prell, Cinch 0.5% 
March 1993 Tide Powder, Cheer Powder, Ега 10.2% 
| May 1993 Puffs 1.0% 
July 1993 Head & Shoulders, Charmin/White Cloud, Scope 8.9% 
August 1993 Hawaiian Punch 1.3% 
Total product volume with no off-invoice allowances in August 1993 69.196 





Source: Company 
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ABSTRACT: Over the past ten years, Rosenbluth Travel has grown from a regional 
travel agency with $40 million in annual sales to one of the five largest travel agencies 
їп the United States, with sales of $1.3 billion. Their strategy was based on exploiting 
the structural changes initiated by airline dereguation in 1978, including growth of 
the corporate travel market and increasing economies of scale leading to consolidation. 
Information technology (IT) was a fundamental part of this strategy. The case sheds 
light on several theories on gaining competitive advantage through IT; these theories 
feature technology leadership, leveraging critical resources, the role of IT infrastruc- 
ture, and switching costs. While these theories contribute to an explanation of 
Rosenbluth's success, a critical factor appears tc be the vision to see an opportunity 
and the ability to hustle to exploit it 


KEY WORDS AND PHRASES: business history, competitive advantage, information 
technology, strategic information systems, travel industry. 


1. Introduction 


لے 


ROSENBLUTH TRAVEL, HEADQUARTERED IN PEILADELPHIA, Pennsylvania, isnota 
typical family business. Yes, the president, а fourth-generation Rosenbluth family 
member and officer, still personally meets with every new associate (25 employees 
are called), and there is a pervasive concern for: associates that may be more charac- 
teristic of a progressive family than of a modem corporation. But Rosenbluth Travel 
(RT) has grown from gross annual sales of S40 million in 1980 to $1.3 billion in 1990: 
RT has emerged as one of ће five largest travel nanagement companies in ће United 
States [3], with over 400 offices nationwide. RT has projected their presence across 
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ihe globe through the Rosenbluth International Alliance, which was conceived and 
organized by RT. And in an era dominated by highly leveraged mergers and acquisi- 
tions, this dramatic growth was primarily internally funded through retained earnings. 

This paper details the story of RT's rapid growth, trying to unravel the complex web 
of environmental and company-specific factors that have contributed to their current 
position. Of particular interest is the role information technology (IT) has played in 
the evolution of the industry and in RT's success. 

Rosenbiuth Travel exploited a fundamental discontinuity in their environment—the 
deregulation of the airline industry in 1978. Deregulation radically altered the travel 
products and services that customers demanded, 25 well as the cost structure for 
offering those products and services. The sheer complexity of route and fare structures 
dramatically increased the demand for services to help manage this complexity. RT 
successfully anticipated two key implications of this discontinuity: 


• the increasing importance of TT for cost-effectively managing the complexity 
and leveraging valuable expertise: and 

= the increasing importance of scale economies, in information and information 
systems as well as in other strategic resources. 


Rosenbluth Travel understood that technology and market changes would interact 
to produce structural changes in the industry. Thcy did not fully understand those 
changes at the outset, but were determined to be the first in the industry to understand 
and to exploit them. р 

The RT experience also offers insight into the construction of resource barriers that 
can protect a firm or strategic group against current and potential competitors. RT 
recognized the importance of IT to the industry early, and invested heavily in systems. 
While RT’s early annual investment level would not have been prohibitive to com- 
petitors at the time, it has been used to build an infrastructure of systems and 
organizational learning that would be costly to match, prohibitively so for many 
competitors. This IT infrastructure provides a platform for continued innovation, 
lowering the cost and the development time for new services. Moreover, IT has been 
used aggressively to leverage and to extend the scale economies available in the 
industry, building volume, or size, intoan important resource barrier for competitors. 

But overall, the RT story is one of vision and hustle. At the time, the dramatic 
changes in the industry’ could have been exploited by anyone. In 1980 Rosenbluth had 
no significant financial clout or other resource advantage that many other travel 
agencies did not also possess. Moreover, RT’s early moves could easily have been 
duplicated. RT's ultimate success appears to have depended on the vision of Hal 
Rosenbluth and his ability to create an organizational culture predicated on service 
and innovation. 

Do we claim that RT has a “competitive advantage”? This is a notoriously difficult 
issue to address. RT appears to have established a solid position in the industry. Inthe 
Philadelphia market, RT controis 48 percent of business air traffic written out of the 
area. Moreover, they have been successful in winning large clients on major 
competitors’ home turf, such asa recent contract with Compaq Computer in Houston, 
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the home base of Lifeco, one of RT's key competi:ors. Other major national compet- 
itors may emerge through mergers and acquisitions. but RT's size and technology 
infrastructure may give them an advantage in further consolidation. Of course, 
competitive advantage depends on profitability, not sales. Most firms in the industry 
are privately held or part of larger entities, so Costs and profitability information is 
largely unavailable. Rosenbluth claims higher margins due to lower costs and more 
sophisticated pricing arrangements, but the effects of capital structure on this—par- 
ticularly RT's investment in IT—cannot be deteanined. A good indication of RT's 
profitability is the. fact that their phenomenal expansion has been funded internally 
from earnings, rather than through major debt or squity infusions. 

But in the final analysis, the issue of competitive advantage is not the most 
interesting aspect of this case. We are more concerned with understanding the 
underlying forces, particularly the suategic use of IT, that have contributed to the 
players’ current positions and that are likely to influence their future. 


2. Travel Agents and the Travel Indusuy 


узт ج‎ era a RE 
TRAVEL AGENTS (TAS) EXIST PRIMARILY AS INTERMEDIARIES between suppliers of 
travel services, such as airlines and hotels, and customers. Unlike distributors in many 
industries, TAs do not deal with physical products, but with information. This 
information ranges from the objective and specific, such as the flights from New York 
to Boston tomorrow at 6:00 A-M., to the subjective and general, such as the pros and 
cons of Barbados as a vacation destination. The profitability and survival of TAs 
depend ultimately on the value of this information to customers. 

Changes in the industry over the past ten years have dramatically altered the nature 
and value of information in the travel industry and, consequently, the role of TAs. At 
the heart of these changes are the economic forces unleashed by the 1978 airline 
deregulation and the role of IT in'adapting to these forces. In the following sections 
we investigate in more detail these forces that have shaped competition inthe industry 
and the resulting structure that has emerged. 


2.1. Before Deregulation 


Prior to 1978, the airline industry was regulated by the Civil Aeronautics Board 
(CAB). The CAB established fares and assigned routes to the carriers. Changes in 
routes or fares required CAB approval and were relatively infrequent. 

Most of the major airlines had their own distribution networks but were in the 
process of shifting part of this role to independent travel agents. In 1976, it was 
estimated that only 40 percent of passenger tickets booked were placed through TAs 
[10]. A key tool in this process was the computerized reservation systems that were 
increasingly being made available by the airlines to travel agents and major corporate 
clients; at that time, these systems were just beginning to emerge as important 
marketing weapons. 

In this environment, the travel agent’s role was primarily to distribute tickets and to 
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provide advice on vacation destinations. Agencies with a computer reservation system 
(CRS) were little more than representatives of the CRS provider. Business travel was 
still significant, but there was no way for agencies to differentiate service. As aresult, 
the industry was oriented primarily toward the individual traveler, with no distinction 
made between business or leisure travel. Even the largest agencies derived 90 to 100 
percent of their revenues from such undiffcrentiated individual services. 

Travel agents received their revenues primarily from a 10 percent commission on 
air tickets booked. With low entry costs, the industry remained fragmented and only 
marginally profitable. In 1979, there were over 11,000 travel agencies, only 25 of 
which had air sales” over S20 million. Net profit margins were typically 1 t02 percent. 


2.2. Impacts of Deregulation 


Deregulation led to fundamental changes in the wavel industry. Travel agents emerged 
as key players in managing the increased complexity of purchasing travel services. 
Business travel costs soared, making corporate travel management an important 
market segment for TAs. Economic pressures stemming from airline deregulation and 
the expanding role of IT in the industry led to consolidation of both airlines and travel 
agencies, which continues to this day. 5 

Following deregulation, airlines could add or delete routes almost at will. The 
number of available fares and fare changes exploded as competition intensified and 
as airlines became more sophisticated in pricing and yieid management. This explo- 
sion of routes and fares created a level of complexity that simply was overwhelming 
for customers. SABRE, one of the two largest CRSs, contains 45 million fares and 
processes up to 40 million changes every month [10]. There was a tremendous need 
for some mechanism to manage this complexity. The airline CRS systems emerged to 
fill this need by providing rapid, single-source access to most routes and fares. But the 
complexity of the route and fare structures, and the complexity of the CRSs them- 
selves, created the need for another level of specialist in the distribution Chain: travel 
agents. Moreover, since the reservation systems were at the time extremely biased in 
favor of the owning carrier, TAs developed as customer-driven brokers, trying 10 
overcome the bias in order to serve the customer. Of course, some agencies were more 
successful at this than others." 

By 1985, over 80 percent of air tickets were being distributed through travel agents 
[9, 10]. Dereguiation had worked to increase the value-added of TAs, but there were 
still only limited economies of scale available, restricting profitability and consolida- 
tion. However, another impact of deregulation, the emergence of the corporate travel 
market, was occurring at the same time, furthering change in the TA market. 

Business travel is the third highest business expense after payroll: and data processing 
for the average U.S. business [1]. Prior to deregulation, this expense was viewed as 
an unavoidable cost of business. However, the explosion of routes and fares that 
followed deregulation created the possibility, and even the imperative, for managing 
these expenses. Expense management was particularly acute for businesses for several 
reasons. Airlines quickly realized that the average business traveler had little flexibil- 
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ity on the timing of a trip, and hence was less cost-sensitive than leisure travelers. This 
gave rise to fare structures that expioited this, increasing business travel costs. 
Moreover, the decision maker on business travel was most frequently the traveler, but 
payment was by the corporation. increasing the traveler's price insensitivity and 
contributing to the success of rraveler-driven marketing efforts such as frequent flyer 
programs. As а result, business travel costs exploded following deregulation. As noted by 
Hal Rosenbluth, air таме! may be the one industry in which the best and biggest corporate 
customers pay the highest prices when compared to what the leisure traveler pays. 

Travel agents were dramatically affected by these changes in business travel. TAs 
had long been active in corporate accounts. sometimes opening offices on corporate 
premises ("satellite" and in-plantagreements). The 1982 Runzheimer sudy found that 
all but7 percent of businesses surveyed utilized either an outside agency or an in-plant 
agreement with the vast majority (67 percent) using only outside agencies [13]. As 
deregulation put pressure on businesses to reduce costs, TAs found it necessary to 
increase the level of “rebating” or commission-sharing arrangements in order to 
compete in the corporate market. TAs had to look for ways to protect profitability, 
including new services and products as well as reorganization of operations to exploit 
scale economies. As the information link between suppliers and corporate clients, TAs 
were in a good position to accumulate travel information for planning and managing 
travel. In addition, they were well situated to develop a level of expertise in travel 
expense management, which most corporations сош not cost-effectively develop or 
maintain on their own. 

Perhaps the mostimportant aspect of travel management to emerge in the 1980s was 
the use of negotiated rates and fares. As early as 1982, about one-half of firms surveyed 
with in-house travel departments were directly negotiating rates with hotels and car 
rental agencies [13]. These special prices were primarily corporatewide discounts and 
special group prices for specific meetings and events. In the mid-1980s a new frontier 
in price negotiation opened. By having access to detailed data on their corporate travel 
down to the city-pair level, firms were able 10 identify their high-volume routes and 
negotiate with suppliers for preferential fares on a тоше-ђу-гоше basis. Rosenbluth 
pioneered route-by-route negotiated fares and continues to be one of the leaders in this 
area today. 

Maximizing the opportunities for negotiated prices required consolidating travel 
information over an entire organization to leverage purchasing power fully. This was 
particularly true for route-by-route negotiations, where the information demands are 
especially difficult. The organization had to be able to demonstrate to the air supplier 
that the increase in the volume from a fare program would more than offset the lower 
fares. This consolidation of information was greatly facilitated by utilizing a single 
agency. Moreover, the purchasing power of the TA itself could be an important factor 
in negotiations, creating another benefit for consolidating travel through fewer agen- 
cies. Negotiated prices are based on the ability of organizations to move market share. 
This requires being able to substantiate the effects of the program. TAs were in a good 
position to monitor compliance after the fact, but they were also more effectively 
positioned to encourage corporate travelers” compliance at the time reservations are made. 
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Finally, deregulation has indirectly contributed 10 consolidation in the travel agent 
industry. More directly, deregulation led to the importance of IT in managing com- 
plexity in the newly competitive industry and the increasing importance of purchasing 
power in negotiating fares and rates. Both of these factors increase the potential 
economies of scale, leading to consolidation. 

Deregulation dramatically increased the importance of IT in the travel industry. IT 
was perhaps the only mechanism for cost-effectively managing the complexity that 
emerged in the industry following deregulation. Without IT, the sophisticated analysis 
of travel patterns necessary for negotiated fares would probably not be possible. With 
margins under pressure from rebating, increasing volume and thus increasing utiliza- 
tion of fixed resources was perhaps the best way to support profitability. IT investment 
is characterized by substantial fixed cost (е.р.. development and hardware) with much 
lower marginal costs, leading to strong scale economies. Just as importantly, IT can 
be used to exploit latent scale economies in other resources, particularly expertise. 

The increasing importance of purchasing power—ihatis, volume—has also contrib- 
uted to the economies of scale, leading to further consolidation of гахе! agents. The 
process of: route-by-route fare negotiations is strongly dependent on the ability to move 
volume, favoring larger agencies. In addition, larger agencies are in a position to 
contract for blocks of hotel rooms and other travel services at dramatically lower rates. 
While such risk inventories of contracted travel services provide these agencies with 
lower rates and higher availability, the agency must be able to manage this inventory 
effectively, or risk paying for empty hotel rooms or airline seats. 

Hard evidence on the extent of scale in leveraging purchasing power is difficult to 
obtain. There is some evidence that size is an important determinant of an agency's 
ability to offer special fares: in the first quarter of 1989, 20 percent of total segments 
booked by mega-agencies were nonstandard, while this figure was 5 percent for large 
agencies, 2 percent for medium agencies. and less than 1 percent for small agencies 
[3]. These figures do not distinguish among corporate discounts, special group rates 
for single meetings and events, and fares négotiated by route? 

Ultimately, the increasing scale economies created Ђу the greater importance of 
IT and of purchasing power are self-reinforcing. Purchasing power cannot be 
exploited without information technology to identify opportunities for negoti- 
ation and to monitor the economic effects of the program. At the same time, 
information technology cannot be fully exploited without size, since volume is 
required to drive the average cost of IT down and provide bargaining power 
for price negotiations. 


2.3. The Industry Today 


23.1. Players 


Despite the tremendous consolidation among travel agencies over the past ten years, 
the industry still must be considered relatively fragmented. In air sales, no player has 
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more than a 3 percent share. But there are several definite groupings within the 
industry. 

The industry consists primarily of very small “Mom and Pop” travel agents. In 1989, 
19,000 of the 20,000 travel agencies in the United States were under 51.5 million in 
air sales, out of total air sales of $45 billion. This competitive fringe may dominate 
in terms of numbers, but accounts for less than half of the industry air sales and is a 
negligible presence in the corporate market. 

After the competitive fringe, there is a range oflarge regional and national agencies. 
These agencies follow a wide variety of strategies and are generally active in the 
corporate market. There are only a handful of truly national players in this group, 
including Rosenbluth, Lifeco, and Thomas Coox/Heritage/Crimson, all of which are 
in the S1 billion total revenue range and have air sales over 5500 million [3]. But many 
smaller agencies can compete for national accounts through the various consortia, 
affiliate networks, and franchises that have emerged (see below). At the top end of the 
industry, there are American Express and the Carison Group. The agency revenues 
for these diversified travel giants are difficult gauge, but their total travel agency 
revenues have been estimated at over S2 billion {3]. 

As noted earlier, there are considerable economies of scaleemerging in the industry, 
primarily in corporate travel management. These economies of scale are driven by 
information technology as well as by the abilityto leverage purchasing power through 
negotiated rates and risk inventory. It is interesting to address whether the technology 
and purchasing power benefits can be obtained other than by ownership. There are 
several large consortia, franchise, or affiliate networks that have emerged in the 
industry. Examples include U.S. Travel Services, Woodside Travel Management, and 
Hickory Travel Systems. These networks provide systems and negotiating services 
for members, usually fora membership fee. Iris not apparent whether networks offer 
a reasonable alternative to owned companies. The past few years have seen a decline 
in consortia in favor of wholly owned systems and franchises [3]. 

It appears that name identification, service, and control requirements limit the 
network concept. One company we spoke to that had changed from the Woodside 
network to Rosenbluth in 1987 noted that Woodside had had considerable difficulty 
in producing useful consolidated reports. Thisproblem was so severe that the company 
was notina position to begin negotiating fares until it moved its accountto Rosenbluth. 


2.32. Suppliers 


Continued concentration has been the rule in virtually all industry segments supplying 
the travel industry. From airlines to hotels to rental car companies, consolidation has 
been rampantand is continuing, particularly into the global arena. One importantresult 
of this consolidation has been an increase in the use of negotiated fares for large 
corporate and travel agency customers. 

Perhaps the suppliers having the most impact on the travel agent business are the 
airline computerized reservations systems. Over 93 percent of travel agencies in the 
United States use a CRS [4]. This industry is clearly dominated by American Airline’s 
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SABRE system and Covia's Apollo, which together account for 68 percent of all 
segments booked (1989) [3], and this dominance is expanding globally. The CRSs are 
critical in performing the TA function. Just as importantly, the CRS provides the 
primary telecommunications and information systems infrastructure for the travel 
agents. 

Computerized reservation systems have traditionally had considerable power over 
travel agencies, although this dominance has recently been waning. Regulatory efforts 
have limited the range for CRS action, covering how flights are displayed on the CRS 
screens, access to the system, pricing, and other important areas. Additional regula- 
tions are expected [4]. A few agencies are of a size where they can counteract some 
of the CRS's power. While the majority of TAs are tied toa single CRS with resuictive 
lease agreements, megas such as Rosenbluth possess ай major CRSs, a benefit secured 
by their tremendous purchasing power. Moreover, the CRSs are siowly being forced 
to open their systems by the avalanche of new technology available on the market. 
From travel agent back office software to corporate travel management software, new 
capabilities and customer demands are gradually forcing the CRS to be more accom- 
modating to third-party systems as weil as to improve the capabilities and tools offered 
through the CRS. 


233. Customers 


The travel market is frequently broken down into three segments: corporate travel, 
leisure travel, and meetings and incentive travel. Our focus is primarily on the 
corporate travel market, but we will discuss the other two briefly. 

‘The leisure market is usually for individuals and is characterized by much more cost 
consciousness and the flexibility to adjust timing to save money. Most of this market 
is straight commission work for the TA. Knowledge of destinations is highly valued, 
but to date has not been managed in any cohesive fashion. Recently, tremendous 
opportunities have opened up for vacation packaging. Large packagers can use their 
purchasing power to negotiate very attractive rates. Margins in this business can be 
much higher than in individual or corporate travel. 

The meeting and incentive market serves organizations arranging meetings, conven- 
tions, and other group events. This market has numerous similarities with the corporate 
market, but is characterized by a higher need for coordination of various people and 
elements (hotel, transportation, food, etc.). Purchasing power is very important in 
negotiating these events, and margins can be higher than individual or corporate 
business, as is the case with group leisure travel. 

Corporate travel is an extremely important part of the TA market. Itis estimated that 
firms spent over $115 billion on corporate travel in 1990 [1], a good portion of which 
flows through travel agents. Over 90 percent of corporations surveyed by American 
Express in 1988 made all of their travel arrangements through TAs [1]. 

Despite the importance of travel and entertainment (T&E) expenses to corporations, 
T&E management has historically not had the attention of top management. The 
1986-87 American Express Survey of Business Travel Management [1] found that 
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only 44 percent of: respondents had a “strong, consistent management approach toward 
T&E.” Moreover, only 16 percent had a “travel manager/coordinator” position. The 
situation appears to be changing slowly. The 1988-89 American Express Study found 
that firms with a travel manager/coordinator position increased 10 29 percent of those 
surveyed. 

One result of the increasing management attention toward T&E has been a trend 
toward consolidating travel through fewer agencies. а recent survey found that 60 
percent of the firms that use travel agencies have consolidated travel through a single 
agency [1]. There are significant benefits to such consolidation. Firms can better 
exploit their purchasing power with TAs, bargaining both for special services and for 
price. Using fewer agencies also makes it easier 10 accumulate and utilize firmwide 
travel information. This information is critical in leveraging firms’ bargaining power 
with specific suppliers and is also important for monitoring and controlling travel 
expenses. Moreover, there are strong economies of scale for the travel agents in 
servicing consolidated accounts, which create benefits thatare shared by the company. 

With the increasing sophistication of clients and the utilization of fewer agencies, 
the process of selecting a national agency for a large corporation has become very 
expensive and time-consuming, for both the corporation and the bidding agencies. As 
a result, TA—client relationships are becoming more long-term and cooperative in 
nature. 


3. Rosenbluth 


А 
THE DRAMATIC INDUSTRY CHANGES DESCRIBED IN THE PREVIOUS SECTION provide 
the backdrop for Rosenbiuth Travel’s growth int» а national mega travel agency. But 
RT did more than just ride the wave of change. RT was consistently at the forefront 
of the industry in terms of services and technology. This section reviews the evolution 
of their business and strategy, focusing on the role of IT. 


3.1. Evolution and Strategy 


Rosenbluth Travel was founded as a steamship office in 1892. By 1979, the firm had 
grown into а significant regional ravelagency, ceriving the majority of its $40 million 
revenues from leisure travel. Deregulation anc Hal Rosenbluth hit the company at 
around the same time. 

It is not unusual to hear of an executive starting at the bottom and working his way 
up. Hal Rosenbluth did it а little differently. After a period of jumping around in 
various positions, he demoted himseif from a vice president to a reservations clerk, 
where he worked for two years. It was a dramatic and important time for the industry. 
Deregulation was shattering its foundations, and some experts were predicting the 
demise of the travel agency as a factor in the industry. Hal Rosenbluth and his 
colleagues viewed the situation a little differently: “What did deregulation mean? We 
weren't sure we knew. But if all the bets were off, the company that could gather 
information faster and шта it into knowledge would win.” This experience “in the 
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trenches” was critical in forming the vision that was to guide RT over the next decade: 
“If you are doing it every day you have a better idea of what is going on. I could sense 
the customer’s frustration over the phone.” 

By 1981 Hal Rosenbluth was convinced of the importance of the corporate travel 
market and the critical role IT would play in servicing that market. He pulled all the 
corporate travel agents from all offices and set up the first centralized TA corporate 
reservation Center in the country. The objective was to exploiteconomies of scale, but, 
just as important, to facilitate the gathering and utilization of information as a basis 
for improved service. 

During this phase, RT began to experiment with postprocessing reports from the 
CRS backroom systems to offer more effective travel management reporting. At the 
time, the CRS allowed agencies to add private data fields to reservations data. This 
facility was used by TAs to append accounting data for corporate accoumts. Through 
the CRS-provided backroom systems, the agency could generate a limited number of 
reports. However, there was no capability for modifying reports based on intemal 
information. RT performed some of this reporting by downloading the data from the 
CRS and manipulating it locally to produce reports better customized to Corporate 
clients. 

In 1983RT introduced READOUT, a product that turned the flight selection process 
around, listing flights by fare instead of by time of departure. The CRS would display 
available flights only by time of departure; in order to find out the cost of a flight, the 
agent would have to switch back and forth between a fare screen and the list of flights. 
In contrast, READOUT would display the flights for a particular city-pair in order of 
increasing fare, so the cost implications of a particular flight selection were immedi- 
ately apparent at the point of sale. 

This simple innovation was a tremendous source of value-added to RT and led 
directly to new corporate accounts. According to Hal Rosenbiuth, “The public was 
confused. No one knew what airfares were available. That's when we realized we were 
in the information business, not just the travel business.” The original program was 
manual and developed and operated at very low cost. Each morning, beginning at 
6:00 AM, all reservation systems were reviewed for fares along major: city-pairs. Then 
by the start of the business day, these fares would be made available to the corporate 
reservations clerks, at first just posted in the front of the reservation center, but later 
available automatically through the CRS.” The initial forty city-pairs have since been 
increased to over 700, and the process of scanning the CRSs and compiling the fare 
lists is now fully automatic. 

‘The period 1983-85 saw continued growth in corporate business. During this period, 
RT made the significant jump from regional to national player. Air sales doubled from 
$150 million in 1983 to $300 million in 1985. In 1984, Du Pont became RT's first 
national account, with a $100 million per year travel budget. This move put RT up 
against the Woodside Travel consortium, of which it was a member. RT had joined 
Woodside to exploit the purchasing power and national presence of the consortium. 
As RT grew, this membership seemed more and more restraining to Hal Rosenbluth. 
There was considerable variation in the quality of service among the membership, 
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which Hal Rosenbluth felt diluted RT's emphasis on “elegant” service. RT's techno- 
logical sophistication was far ahead of the average Woodside member, increasing the 
feeling that RT was paying too much for too little. Most important, Woodside had 
assigned exclusive sales territories that sharply limited RT's potential for expansion. 
The Du Pont account required RT to establish offices that directly violated these 
assigned territories. Conflict with Woodside continued as RT's national business 
grew, until RT left the consortium in 1986,amove Hal Rosenbluth describes as critical 
in “controlling our own destiny.” 

The need to “control our own destiny” underlies much of RT's evolution, and by 
1985 Hal Rosenbluth was becoming increasingly dissatisfied with another threat 10 
RT's autonomy: the airline CRS. The CRS was essential in performing the TA’s 
function, and the CRS providers had leveraged this critical position into control over 
virmally ай aspects of the business. All hardware and software (including operating 
systems and protocols) were closed systems, with fixed functionality, and were sold 
as “black boxes.” This included the “front-end” reservations functions, as well as the 
“back-end” processing for accounting and travel management reporting. The back-end 
processing was subsidized by the CRS, further tying the agency to the provider. Even 
though biasing of screen displays had been curtailed by regulation in 1984, this strong 
position of the CRS gave considerable clout to the host airline. Agents would receive 
higher commissions, or overrides, based on sales targets negotiated with the airlines. 
It is certainly not surprising that such deals were more common with the host airline 
of the CRS used. 

For Hal Rosenbluth, the primary issue was солто! over back-end processing. RT 
had some flexibility in structuring the reports through postprocessing, but this was still 
limited. Overall, the CRSs were not sufficiently responsive to corporate clients’ needs 
forreporting and control. In fact, by allowing the CRS to subsidize the back room, the 
agency was prevented from fully servicing clients’ needs. As Hal Rosenbluth has said, 
“Knowledge is in the back office. If you are dependent on a CRS provider for your 
back office, you can't fully utilize the knowledge. How can you ask United Airlines’ 
Apollo to help you shift a client's business to American, or vice versa?" 

In 1985 and 1986, RT pushed to develop its own back-office technology base 
independentofthe CRS. With little IS expertise, RT began with a third-party software 
package. As RT gained experience, this packaze was extended and customized to 
address RT's needs better, and was eventually replaced with proprietary software. А 
critical step in this process was the hiring of David Miller (now Vice President, Global 
Information Technology) as RT's first Director cf MIS. Thistechnology initiative was 
a major commitment for RT and unprecedentedin the industry; Miller estimates that 
іп 1986, RT invested close to one-half of pretax profit in systems. 

The back-office system, called VISION, produced its first set of reports in 
1986. The key benefits of the system were the accuracy and completeness of infor- 
mation and the power and flexibility of reporting. VISION trapped a record of all 
transactions made on behalf of clients at the tine of ticketing, regardless of the RT 
location or the CRS used. The CRSs were still used for booking a reservation, but à 
record of the transaction always went to VISION also. Extensive quality control 
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features were built into the system. Profiles of information required for each client, 
such as accounting codes and employee numbers. were maintained in VISION. 
Transactions entered into VISION were checked for compieteness and accuracy. 
Exceptions were cleared within a day. 

The resulting VISION database provided complete and accurate information and 
enabled considerable flexibility in reporting and analysis. The first set of reports 
streamlined and combined statements to improve their usefulness. Soon, reports could 
be tailored to specific client needs. Data were retained for thirteen months to allow 
trend and YTD reporting. Special reports could be produced to identify opportunities 
for price negotiations and investigate the impact of travel policy changes on expenses. 
VISION also supported linking directly with clients’ internal systems, such as expense 
reconciliation and accounting. 

In contrast, TAs relying on CRS back-office systems would have to-wait until tapes 
of transactions were received (up to forty-five days) and then would manually review 
them for completeness. Consolidation of client information involved manual merging 
of data from multiple CRSs and (possibly) multiple agencies. Since there was no 
front-end control of company-defined codes and formats, this process could be 
extremely difficult, leading to considerable “reconstruction” of data. Flexible report- 
ing of consolidated information was virtually nonexistent. According to David Miller, 
“VISION was so different, it was a quantum leap for the marketplace. VISION was 
key in signing up millions in sales from new accounts." 

The capability of VISION also enabled RT to pioneer negotiated route-by-route 
fares with airlines. While special corporate rates with car rental companies and hotels 
were common at the time, airlines only offered limited special fares, primarily for 
group travel. Hal Rosenbluth realized that there were considerable opportunities for 
exploiting purchasing power if it could be coordinated and directed. With the VISION 
database, high-volume routes could be identified: The information could be analyzed 
to convince suppliers that the revenue from additional volume due to a rate program 
would more than offset the lower fares, penefiting all parties. VISION also enabled 
the effects of a program to be monitored to ensure that the expected effects were 
realized. 

Negotiated route-by-route programs and the reporting ability of VISION і юа 
significant change in the way RT approached the corporate travel market. At the time, 
corporate travel was sold almost exclusively by price, that is. agency commission 
sharing; travel agents would typically rebateto clients 15 percentof their commissions. 
At the height of the TA price wars in the late 1980s, rebates could go as high as 40 
percent of commissions, or 4 percent of total air sales and room billings. RT took 
another tack. Instead of competing on price, RT adopted a more cooperative approach 
based on service and parmership. Instead of rebates, RT offered guaranteed savings 
through lower airfares. RT maintained that it could reduce overall travel costs for the 
client while still earning its standard 10 percent commission. This claim could be 
backed up by reports from the VISION system comparing prices paid to the lowest 
available fare. 

The next phase in RT's back-room strategy was to push information down to the 
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hands of users. This has led to the PC-based USERVISION product, a flexible query 
system to access VISION data that is currently being rolled out. Information is 
available online with only a one-day lag, compared to the forry-five-day lag common 
incompetitors' systems. The package hasa variety of standard analyses and a capacity 
for flexible custom reporüng. Information can be downloaded to other popular PC 
programs for further analysis. 

In 1988, RT began another strategic move that, while based on technology, was 
much more far-reaching than just a technology play. In 1988, Apollo introduced the 
ability to access the CRS through intelligent workstations with local programming 
capability (called scripting). Combined with the ability to store proprietary informa- 
tion within the CRS, TAs could now build sophisticated proprietary applications that 
had access to the CRS data and network. RT used this opportunity to undertake a major 
reevaluation of the front-end sales process. According to David Miller, “We did not 
just automate the old way of doing business." The result was PRECISION, a radically 
new front-end support system. PRECISION made available to the reservation agent 
the relevant employee and client profiles as well as the READOUT database. The 
dialog was designed to reduce data entry and increase front-end validation. For 
example, the dialog identifies all information required by that particular client for 
subsequent reporting and, where possible, pulls that information up from the traveler 
or company profile. Fares are shown from the READOUT database, that is, from 
lowest to highest relevant fare, including any Rosenbluth or company-specific nego- 
tiated fares. While Rosenbluth guarantees that the lowest available fare will be used, 
if two fares are equal, the one with the highest margin for RT will be listed first. 

PRECISION creates several advantages for consolidating travel through 
Rosenbluth. Corporate policy and traveler profiles are available through PRECISION 
to ай Rosenbluth offices. One corporate client pointed out that this greatly facilitated 
the ability of the company to “move share” with special fare programs. A new or 
modified fare program would be immediately available to all travelers anywhere in. 
the country. Very few companies actually charge the TA with enforcing policy, but 
by making policy and special prices available at the reservation point, PRECISION 
enhances compliance with travel policies. PRECISION 2150 greatly improves the 
quality of the data by pushing validation closer to the point of sale. 

The quality control aspects of VISION and PRECISION were significantly en- 
hanced with the introduction of ULTRAVISION. Running parallel to the normal 
reservation process, this system monitors transactions for completeness and accuracy, 
using criteria from the VISION database. Errors аге identified and routed for сопес- 
tion on a real-time basis. 

The VISION, PRECISION, and ULTRAVISION initiatives fueled a tremendous 
burst of growth. Gross annual sales jumped from S400 million in 1987 to S1.3 billion 
for 1990. The number of offices has jumped from eighty-five locations in 1987 0 
over 400 today. This sales growth has overwhelmingly been from internally generated 
sales, as opposed to acquisition. RT only opens offices in locations where they have 
committed clients, never on speculation. While acquisitions have been made, the 
objective has always been to service RT clients rather than to acquire clients. 
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Currently, RT is coming under some increased competitive pressure. Consolidation 
їп the industry is continuing. In 1989, the top five players accounted for 67 percent of 
the air sales of the largest twenty-five companies, compared to 55 percentin 1984 [3]. 
Globalization is introducing new competitive pressures. Moreover, competing megas 
are beginning to respond to RT’s technology initiatives. 

But RT is still resisting competition based solely on price, preferring to negotiate 
with services. Where RT has been forced to compete on price, other mechanisms are 
employed to protect their revenue stream. For example, RT may adjust the number 
and timing of management reports to fit a particular client's needs while protecting 
RT profitability. Moreover, RT can negotiate how savings created through RT 
negotiated airfares and risk inventory are shared with the customer. 

Rosenbluth Travel’s focus on value-added service has been a key element of their 
strategy from the beginning. Services range from programming а custom. EDlinterface 
with a client's internal systems to providing support for price negotiations. This 
approach often has beneficial side effects. For example, according to Gene Barraro, 
Transportation Planning, Administration, and Services Manager at Scott Paper Co. 
(Philadelphia, PA), RT developed a program at Scott for analytical support for car 
rental negotiations. This package is now being marketed to other clients. Also at Scott 
Paper, RT pays for a full-time travel consultant, whose presence Barraro credits with 
selling three Scott Paper divisions on Rosenbluth. 

Closely related to RT's strategy of differentiation through value-added services is 
their dedication to the concept of partnership. This cooperative approach was very 
evident when we were talking with Gerald Ephraim, Manager of Travel and Fleet 
Services for Kodak. Kodak consolidated their national travel through RT in 
1987. When asked to estimate what portion of Kodak's negotiated fares were due to 
Rosenbiuth’s efforts as opposed to Kodak's, Ephraim pointed out that they generally 
meet with suppliers together and that it is very difficult to “define who did what.” The 
partnership approach extends to the CRS providers and travel ‘suppliers. According to 
Ralph Smith, VP for Industry Relations at Rosenbluth, RT aggressively uses its 
purchasing power, but never in an exploitive way. The objective is to fashion an 
arrangement that is win-win-win—for the airline, the client, and RT. The information 
available through RT's systems supports this process by enabling goals and commit- 
ments to be quantified and monitored. 

Rosenbluth’s independence is also critical in their partnership approach. Indepen- 
dence from the CRS was one of the objectives behind the development of VISION, 

RT's back-office system. Allof RT'ssystemsareintegrated with all of the major CRSs 
to further reduce reliance on any one supplier. RT views itself as a broker and feeis 
most competitors are too wedded to their CRS and its host airline always to serve the 
client best. RT was the first in the industry to establish a lab that thoroughly tests all 
third-party hardware and systems (such as those from the CRS) prior to offering them 
toclients. 

This desire for independence is also evident in RT’s strategy for integrated T&E 
management. Several products are available that integrate pretravel information from 
the CRS, payment information from credit cards, and internal accounting information. 
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An example is Diners Club's TRACS system, which fully automates the filing and 
reconciliation of expense reports. Rather than committing to any one card or system, 
RT wants to work with all systems. a capability they сай Fusion. Fusion currently 
provides links to Diners Club's TRACS. Covia's Travelmaster and SABRE's Capture 
products. RT is also investigating arrangements with VISA and Mastercard. 


3.2. International Alliance 


Rosenbluth Travel has extended their reach globally with the. Rosenbluth international 
Alliance (RIA), which they organized in 1987. RIA currently includes thirty-four 
agencies in thirty-seven countries, having coribined annual sales of over 55 billion. 
With the increasing globalization of business in general, an international presence has 
become increasingly important to the corporate travel management business. RT feels 
that their alliance concept gives them a significant advantage in this globalization 
process. Once again, IT is playing a central role in this strategy. 

Global presence is important in providing service for global corporate clients for 
two reasons: local travel support and global travel management. International business 
travelers are demanding local service wherever in the world they happen to be. This 
service ranges from adjustments to travel plans to handling medical or legal emergen- 
cies. RIA members have dedicated facilities for providing this local support to any 
RIA client. 

Global travel management is, at this time, conceptually attractive but not yet 
practiced. However, RT believes there are tremendous opportunities for global travel 
management, and that exploiting these opporunities will drive the travel management 
business in the future. The RIA hopes to ђе in a position to allow its members to 
capitalize on these opportunities. Atthe heart of global travel managementisthe ability 
toaggregate travel information worldwide. Firms will be able to pinpoint high-volume 
routes and adjust policies to control travel costs. Carl Nurick, Vice President of 
International Development for RT, foresees the day where facilitating the global flow 
of people becomes an important part of overall logistics management for international 
firms. More imprtant, global visibility of travel patterns can create opportunities for 
negotiating fares with suppliers. RT has pioneered such negotiated programs in the 
United States with tremendous success, and Nurick feels the global possibilities are 
even more dramatic. 

In order to approach truly global travel management, an organization must be ina 
position to accumulate travel information from around the worid. This requires 
coordinating the coding and formatting of travel records and arranging the physical 
accumulation of these records. A travel agency with a closely integrated global 
network is in an excellent position to support this information accumulation and 
consolidation. The RIA is developing procedures to achieve this level of integrated 
information management for any RIA client, anywhere in the world. 

In addition to addressing the travel needs of global businesses, a global service 
network also yields additional advantages юа travel agency, such as new sources of 
business, increased purchasing power, and a larger business base to support capital 
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expenditures. Successful handling of a company's travel needs can lead to additional 
business for the global travel management organization, servicing the firm's overseas 
subsidiaries and affiliates. For example, Nurick tells of one RIA client in Europe who 
has formally directed all subsidiaries in the United States to use RT. According to 
Nurick, such global referrals, while not yet significant, are growing in the RIA. A 
global network can dramatically increase the bargaining power of the firm when 
dealing with suppliers. The RIA has established a system where individual RIA 
members can negotiate programs with local hotels using the entire volume of the 
alliance, yielding significantly better rates. Finally, servicing global business requires 
expensive capital outlays for technology infrastructure. "These expenditures can be 
shared by all participants, lowering the cost to any one participant. 

While many TAs believe developing a global network is critical for future survival 
and growth, there are several ways to accomplish this. RT feels that its alliance concept 
has several advantages over the approaches being utilized by competitors. Several 
competitors, such as American Express and the Carlson Group, are spearheading their 
global expansion through establishing new, wholly owned subsidiaries, or through 
acquisition. According to Nurick, this ownership strategy was not feasible or desirable 
for RT. Global business requires omnipresence, and trying to establish owned entities 
throughout the world would have been prohibitively expensive for RT. Nurick 
feels the capital requirements for such a strategy are proving burdensome even for 
giants like the Carlson Group. Moreover, the nature of the travel business varies 
tremendously from country to county. RT felt that attempting to manage that 
diversity within a single firm would have been close to impossible. As a result, the 
RIA is structured as an alliance of independent organizations bound by common 
interest. Each member has the freedom to adjust to local conditions as they see fit 
and the areas of cooperation within the alliance are determined by mutual business 
needs. 

The alliance concept is also significantly different from other cooperative approaches 
tried in the industry, such as the consortium approach of Woodside and the Business Travel 
International. According to Nurick, previous cooperative approaches have not succeeded, 
because of either burdensome administrative structures or lack of adequate integration. 
The RIA has attempted to avoid these problems through an innovative organizational 
structure and an extensive technology infrastructure to ensure integration. 

The RIA organizational structure is based on the principles of equality of members 
and mutual self-interest. Potential members were carefully screened to ensure cultural 
compatibility and sufficient resources to meet RT's service requirements. The alliance 
is based on entrepreneurial local nationals with a service orientation and management 
style that fit well with RT. All decisions of the alliance are determined directly by the 
membership, including the allocation of the costs of the alliance. All members of the 
alliance have one vote regardless of size, so that smaller members do not feel 
overwhelmed. There is very little permanent administrative structure. Special-purpose 
committees are formed for specific projects and objectives, but these are staffed and 
funded by the participants. 

Justas important as the organizational aspects is the technological infrastructure put 
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in place to ensure coordinated service. The backbone of this infrastructure is currently 
the Apollo CRS offered by Сома? All RIA members must use Apollo for RIA 
functions (although actual transactions may be executed through other CRSs). The 
Apollo front end has been extended by the alliance with a RIA member reference 
system, E-mail, and a proprietary international hotel system. The RIA has been 
working aggressively with Сома, Galileo, and Gemini to extend the capability of the 


Rosenbiuth Travel does appear to be in the forefront in terms of technological 
infrastructure linking their global alliance." Ever though much of the infrastructure is 
based on Apollo, making the same basic functionality available to competitors, по 
competitor has been as aggressive in exploiting the available capability. Moreover. 
many of the systems that augment the front room and báck room are proprietary. The 
RIA is continuing to work closely with the CRS provider to shape the evolution of 
CRS functionality and is investing heavily in proprietary systems to exploit and build 
on that functionality. 

The future evolution of global strategies is highly ‘uncertain at this point. Most of 
the other megas are embarking on major acquisition programs supplemented with 
affiliate relationships, while RT has not yet made an acquisition. Relying on the 
alliance concept for global presence introduces the possibility that the control prob- 
lems thathave plagued domestic consortia mayalso emerge in the RIA. RT hopes that 
the careful selection of members and the organizational structure of the alliance will 
minimize such problems. Hal Rosenbluth views the alliance as extremely successful 
to-date and does not envision the need for major foreign expansion through acquisi- 
tion. This does not mean RT entirely mules out overseas equity participation: RT 
participates in equity joint ventures in Japan алі in Hungary. "While these are viewed 
as unique situations, the ownership situation will continue to evolve. Nurick points 
out that there are discussions among RIA members (other than RT) about stock swaps 
and potential mergers. Europe in particular is likely to see considerable ownership 
consolidation in the light of the 1992 accords. Nurick feels ownership consolidation 
and exchange will increase the stability of thealliance, although itis too early to make. 
any predictions. 

Another risk 10 the alliance is the possibility of opportunistic behavior on the part 
of members. This may take the form of performance shirking or appropriation of the 
alliance’s technology or know-how. Nurick feels both of these risks are low. While 
there are no formal mechanisms for monitoring service levels, the close relationship 
with clients provides constant feedback as to the quality of RIA service. In only one 
simatioü has there been a significant service problem. In this case, the service problems 
were immediately apparent and the member was asked to leave the alliance. Thereare 
also no formal controls over technology or know-how. In fact, the free flow of ideas 
isessential to the alliance. But most of this expertise and technology is of limited use 
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outside the alliance. According to Nurick, the biggest risk is that a member will use 
alliance participation to increase its market value and then sell ош. 


4. Competitive Position 


ar cerit ms gy iiri teste cqui 
ROSENBLUTH TRAVEL HAS MANAGED THE TRANSITION from a local player to one of 
the handful of "megas" that dominate the market. They have accomplished this 
through a strategy of service, leveraging IT while exploiting, and at points defining, 
the emergence and growth of the corporate travel management market. The majority 


of small TAs cannot begin to compete with the service levels and cost structure of RT. | 


But at the same time, RT is dwarfed by the consolidated sales and financial resources of 
diversified travel giants like American Express and the Carison Group. ‘Comparisons with 
similar megas, such as Lifeco and Cook/Heritage/Crimson, can be very difficult 

One way of looking at relative positions is in terms of strategic resources e.g. 14]. 
Firms with an advantage in some key resources that are not easily duplicable or substitut- 
able will generally be in a position to earn higher returns. There appear to be four critical 
resources in this industry: information, expertise, information technology, and scale of 
operations. in addition, there are important organizational factors, such as culture and 
management style, that significantly influence the effectiveness of these other resources. 

One of the primary roles of travel agents is to be a conduit and accumulation point 
for information. This enables them to puffer customers from the complexity of the 
marketplace, reducing travelers’ search costs and improving the match between 
customers and providers. TAs also accumulate information on travel patterns to aid 
corporate clients in developing effective travel policies and programs. Closely related 
to information is the ability to convert the information into effective action. This 
involves analyzing traffic pattems, designing гахе! policies, and negotiating supplier 
programs, all of which require specialized expertise. And, of course, information 
technology is the mechanism for accumulating information and converting it through 
expertise into effective action. 

Scale of operations is perhaps the most critical resource, since it influences the potential 
economies of scale from information, expertise, and information technology. All three of 
these other resources are characterized by high fixed costs and low marginal costs, leading 
to significant economies of scale. Moreover, the purchasing power inherent in scale of 
operations is important in negotiating with suppliers and with customers. 

In the following sections, we investigate each of these key resources. The key 
questions that need to be addressed are: 


» Does RT have a comparative advantage in the resource? 
+ To what extent is the resource nonduplicable and nonsubstitutable? 
4.1. Information 


Travel agents serve to filter the vast quantity of information on supplier offerings in 
order to service customers’ travel needs better. However, much of the information on 
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suppliers is actually accumulated and controlled by the computerized reservations 
systems, and is, therefore, nota strategic resource of the TA. However, there are some 
areas where TAs can build an information endowment that is definitely strategic. 


• Other supplier information—Not all information is available through the 
supplier reservations systems. Traditionally, TAs have capitalized on this factand 
have supplemented these data with information on quality, ambience, and other 
less concrete factors gleaned from personal experience and feedback from their 
clients. 

• Travel policies and preferences—TAS сал be an accumulation point for’ travel 
policies and preferences, and can utilize this information to match offerings to 
clients’ needs better. 

« Client travel history—TAs can be an accumulation point for travel history 
that can be used for internal management reporting, for developing and monitor- 
ing travel policies, and for negotiating special fare and rate programs. 


In all of these cases, TAs serve as an accumulation point, rather than as the original 
source of the information. Since TAs are primzrily information intermediaries, the 
strategic value of TAs’ information base depends on their ability to accumulate and 
process the information at less cost than other intermediaries or the principal parties 
(suppliers and clients). 

Rosenbluth Travel has sought to enlarge and leverage their information endowment 
in several ways. The IT infrastructure of "VISION and PRECISION has been used to 
systematize and automate the accumulation, storage, and retrieval of ‘information. The 
range of information handled by IT is continually being extended. For example, RT's 
hotel system can now report on travel distances among major hotels, airports, and 
meeting sites. 

At this point it appears that RT has a comparative advantage in information over 
other TAs in the industry. No TA competitor has the IT and organizational infrastruc- 
ture. However, there are some potential threats to this advantage. AS more information 
becomes systematized and automated through IT, it becomes easier to transfer this 
information. New specialized information providers may emerge. Perhaps more 
importantly, the CRS may be in a position to expand its information base and 
functionality to cut into the value of RT's information endowment. 


4.2. Expertise 


А TA also provides value by being able to utilize the information from suppliers and 
customers to produce effective decisions and actions. This know-how, or expertise, 
can be an important strategic resource. RT has aggressively acted to build and exploit 
their expertise base. This can most easily be seen in their development of negotiated 
fares. Their ability to identify and to implement such programs has been continually 
enhanced. The experience has led to the development of new techniques and the 


identification of new opportunities. RT pioneered this area of service and remains а 
leader today. 
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Duplication of RT's expertise advantage is difficult. First. it is difficult for other 
parties to observe the processes involved. They may see the outcomes, but must infer 
the underlying activities leading to them. Second, the knowledge is embedded in а 
specific organizational context The specific “how to” of rate negotiations wouid have 
less value without RT's information systems, relationships, and market share. 

Still, the value of an expertise advantage will tend to dissipate over time, as 
competitors work out similar systems and practices. Continued innovation is critical 
in maintaining and exploiting a knowledge base, and RT appears to be well situated 
to continue to build and leverage their expertise базе. 


43. Information Technology 


As noted earlier, RT's strategy has emphasized IT, leading them to be an aggressive 
innovator in the use of this technology. A key aspect of their IT strategy has been 
the creation and leverage of technical infrastructure: new applications are integrated 
with and build on the existing platform. The result is an IT resource base that is 
arguably the mostadvanced in the industry. They are investing heavily in maintaining 
this advantage. 

Rosenbluth Travel's infrastructure allows clients to define their own information 
needs for management and then assures that information is complete and accurate. к 


automating quality control and pushing problem. resolution down to the point of sale. 
The impacts of the infrastructure extend to travelers. АШ information relevant to the 
transaction is available at the point of sale. The process of making travel arrangements 
is streamlined, improving service to the customer and also reducing the costs of 
handling the account. 

Rosenbluth Travel’s technology base alsoprovidesa platform for furtherinnovation. 
Applications cascade, with each being based on previous applications. For ска, 
USERVISION, which allows online access to travel data by the client, would not be 

without the VISION infrastructure. But perhaps the most important innovations 
made possible by the technology are in using the data: the sophistication and usefulness 
of analytical routines are subject to stong learning effects. Much of what RT does today 
in negotiating prices could not even have been considered without the technology base. 

Although RT's initial annual investment in IT was easily within reach of most of 
their larger competitors, there has been considerable lag in competitors’ response. 
Only within the past two years have competitors been seriously responding to RT's 
technology, and even then, the responses have typically been in à piece-by-piece 
fashion rather than based on a coordinated strategy. For example, ай large players по" 
offer their corporate accounts some form of online access to their travel data, as RT's 
USERVISION product does. However, no other firm has its own back-office systems 
sach as VISION, so data must be collected from the CRS, usually by tape. Where 
USERVISION has a lag of one day in access to information, competing systems could 
average forty-five days. Moreover, with extensive automated quality control, RT 
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believes they have higher quality at lower costs than competitors’ manual quality 
control procedures. 

While RT seems to have enjoyed technology resource advantage over othermegas, 
and to have been able to leverage this advantage successfully in the marketplace, the 
other megas cannot be dismissed as threats. They certainly have the financial re- 
sources, and the additional advantages of learnng from RT's experience. The CRS 
providers have recently been aggressively improving the tools and services available 
through the CRS, making it easier for competitor agencies to match RT's proprietary 
systems. Competitors’ failure to respond rapidly may have had more to do with the 
fact that alternative strategies, such as the price competition pursued by most TAs, 
were at the time as viable as the differentiation strategy followed by RT. As technology 
increases in importance to the market, it is unlikely competitors will remain so 
complacent. This is evidenced by the increase in technology activity among the megas 
over the pást year. Moreover, third-party packages are beginning to become available, 
making the technology available to many smaller travel agents. 

Perhaps the biggest threat to RT's technology comes from the CRSs. A significant 
portion of RT’s technology is actually an add-on to the CRSs to perform functions the 
CRSs were not able or willing to provide. As he CRSs become more independent of 
specific airlines, through the diffusion of ownership"? and the introduction of non- 
industry owners, such as EDS, itis more likely they will expand to provide these services. 
All CRSs provide some system capabilities for corporate travel management Moreover, 
the quality of tools available from the CRSsis being greatly enhanced. Competition among 
CRSs seems to be evolving in terms of the quality of these tools [10]. Involvement by the 
CRSs is even more threatening in that it could eliminate some, of the TAs’ information 
advantage, since the fundamental information source for all TAsis the CRS. 

Rosenbluth Travel recognizes that CRSs may have an advantage in providing some 
of the services that are now proprietary to RT, particularly inthe frontroom. The CRS 
could offer these services directly to corporations or to other TAs. However, there are 
significant limitations to the CRSs” ability to threaten RT and its technology base in 
the near term. Computerized reservation sysiems are historically and culturally tied 
to their host airlines. The risk of being tied to a single CRS provider is compounded. 
by these links to the airlines, since it may be very difficult for them to establish the 
independence necessary to be an impartial provider of ТА services. Moreover, the 
CRSs currently lack the deep understanding of the corporate travel market that TAS 


“have. Of course, ће CRSs are becoming less tied to their hosts over time, and they 


are beginning to develop internal expertise in corporate travel management, a process 
that could be accelerated through aggressive hiring or through acquisition of one or 
more major agencies, but there are substantial uncertainties surrounding the organi- 
zational and strategic changes required for the CRSs to be major competitors to TAs. 


4.4. Scale of Operations 


Size is becoming increasingly important in the travel industry. Larger firms are in a 
better position to negotiate with suppliers. More important, the key resources of 
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information, expertise, and information technology are subject to economies of scale. 
Rosenbluth’s growth strategy can be best described as “bootstrapping.” Expansion 
was sought through new business based on value-added services. ІТ was critical for 
providing these services while driving down costs. The scale effects of technology 
and size detailed above led to decreasing average costs as business expanded. At the 
same time, a premium could be charged for ihe superior services. The profits generated 
in this fashion were then reinvested in IT to fuel further growth. This strategy required 
RT to bean aggressive innovator. In fact, most of theservices that define the corporate 
market today were pioneered by RT, from negotiating prices with the airlines to lowest 
fare guarantees for corporate accounts. The success of the strategy is clearly evidenced 
by RT's carapulting into one of the five largest agencies in the United States. RT's 
size advantage clearly is now a barrier 10 the majority of smaller agencies. Without 
the purchasing power, financial resources, service network, and technology base, the 
smaller agencies are ata significant disadvantage in the corporate travel management 
market. 

Rosenbluth Travel's size advantage is not unassailable. The travel revenues of 
American Express and the Carlson Group are each about twice those of RT; the overall 
resources of these giants are considerably greater. Moreover, there are several other 
megas that have achieved size similar to RT, while following very different strategies. 
The other extreme from RT is USTS, founded in 1986. This company has grown 
almost entirely by acquisition. Most of the other "megas" have pursued some balance 
between acquisition and growth. For example, Lifeco has made several significant 
purchases, buta good portion of its growth has been internally generated. 

Mergers and acquisitions make becoming a mega within reach of a large number of 
large regional players. For example, the recent merger of Thomas Cook and Crim- 
son/Heritage created one of the five largest agencies in the United States. Information 
is not available to evaluate the profitability of these acquisition strategies. Itis possible 
that acquisition premiums аге high enough to erode any increased current profitability 
from the combinations. At the same time. the increasing rate of consolidation in the 
industry is clear evidence that the expectations of future scale economies and the 
current size distribution are not yet balanced. It is too soon to identify the ultimate 
survivors. 

Continuing consolidation raises another issue. The TA industry still must be con- 
sidered relatively fragmented, despite the rate of consolidation. And the consolidation 
isnow expanding globally. It may be that the level of growth needed to stay at the top 
of the pack in the industry is higher than the level of growth possible through the 
internal expansion RT has relied on in the past. Acquisitions may be necessary for 
survival. RT is not necessarily disadvantaged in an acquisition game; their systems 
infrastructure may give them an advantage in integrating acquired operations, allow- 
ing them more. rapidly to exploit the additional scale. On the other hand, Rosenbluth's 
family ownership may be a liability in the future for gaining access to the capital 
necessary to finance acquisitions. 

Finally, technology may ultimately reduce the competitive benefits of size. Consor- 
tia and franchise networks have been around in the industry for some time. In fact, the 
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ten largest consortia account for over 532 billion in air sales. There are clearly some 
problems with the consortia conceptas currently practiced, evidenced by considerable 
turmoil in membership and a leveling off of growth [3]. However, it is possible that 
cooperative networks can be viable over the long term, particularly with advances in 
technology and the development of management techniques for cooperation [8]. In 
fact, RT is relying on а cooperative approach, the RIA, for global expansion. 


4.5. Organizational Factors 


The importance of resources such as scale of operations, information, expertise, and 
ТТ depend on the effectiveness with which they are utilized. Such organizational issues 
as culture, management style, incentive structure,and leadership ultimately determine 
the outcome of the competitive game. Here, RT 5 more than well situated. 

Few large competitors possess the coordination and consistent focus of RT. In most 
cases, such as those of USTS and Cook/Heritage/Crimson, problems arise from trying 
to integrate acquisitions with very diverse systems, cultures, and strategies. RT is 
extremely concerned with organizational, strategic, "and technological coordination. 
This can be seen readily in their extensive. search for compatible organizations in 
forming the RIA, andalso in the technological infrastructure put in place to coordinate 
the alliance. RT also possesses an innovative capability that stems from a combination 
of these organizational factors. While the causal relationships may be unclear, the 
effects are very evident. No competitor can boast the rate of innovation RT maintained 
over the 1980s. > 


4.6. Competitive Position Summarized 


Rosenbluth’s strategy has clearly been successful in projecting them to the head of the 
competitive pack over the past ten years. They successfully exploited the emergence 
of the corporate market to enter (and to heip establish) thenew strategic group of mega 
agencies. Over time, technology and scale economies have built substantial entry 
barriers to this strategic group. Information technology has played a critical role in 
this, both by enabling value-added services that differentiated RT in the market and 
by leveraging emerging scale economies in the industry. 

The majority of agencies cannot surmount these barriers. However, RT's position 
isfarfrom secure. Threats are emerging to the critical resources of scale of operations, 
technology, information, and expertise. What is certain is that IT will remain critical 
in the evolution of the industry. By focusing cn IT for the past ten years, RT may be 
in а better position to jump into the next decade. 


5. Conclusions: IT and Competitive Advantage 





THE STRATEGIC ROLE OF IT HAS OCCUPIED RESEARCHERS for some time, and several 
theoriesand frameworks have been put forth to advance our understanding of this role. 
А case study is a scientifically sound method for examining these theories [11]. Of 
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course, no one case will establish the validity of a theory. But evidence in a case will 
tend either to support or to undermine hypotheses and suggest directions for enhancing 
the theory. The RT case allows us to make several observations about the strategic use 
of IT. 


5.1. Exploiting a Discontinuity 


Clemons [5] hypothesized that major discontinuities in the environment create the 
opportunity for strategic applications of IT. This was definitely true for several 
well-publicized IT success stories such as the airline computer reservations systems 
and Merrill Lynch’s CMA Financial Product. The RT case also supports this view. 
RT's evolution depended fundamentally on the impacts of deregulation. This discon- 
tinuity led to a dramatic increase in complexity and created a demand for a means of 
managing that complexity. Hal Rosenbluth correctly anticipated the importance of the 
corporate travel management market as well as the critical role technology would play 
in servicing that market. 


5.2. First-Mover Effects, Switching Costs 


Recognizing an opportunity is merely the first step in competition and is not the same 
as exploiting it McFarian [12] suggested that the IT innovator will capture the market 
and maintain an edge through first-mover effects and switching costs. Clemons later 
expanded this view to point out that this requires that customers adopt faster than 
competitors can react [6]. This "create-capture-keep" paradigm is swongly supported 
by the RT case. 

Rosenbluth Travel has clearly been the technology leader in the industry. From the 
introduction of READOUT in 1983 to the recent rollout of USERVISION, RT has 
continually utilized IT to up the ante in service innovation. Even innovations such as 
route-by-route fare negotiations with carriers were heavily predicated on an IT base 
to support the negotiation and monitoring of these programs. 

Rosenbiuth’s innovations fueled dramatic growth through the 1980s, with sales 
increasing from $40 million to $1.3 billion. Most of this growth came at the expense 
of “Mom and Pop” agencies. During this period, competitor reaction was surprisingly 
low, even among the giants and the other large agencies that made the jump to “mega” 
during the decade. Only in the past two years have significant competitors seriously 
invested in closing the technology gap. 

The growth in sales will likely continue as the industry consolidates further. 
Moreover, RT's customer base appears reasonably secure against competitors, even 
ifnot totally due to switching costs. The importance of switching costs is ambiguous. 
Switching costs seem to be increasing in the industry, as TAs and clients form more 
long-term and complex interrelationships, and IT clearly plays a role in this by 
enabling services that create significant economic benefits from closer integration and 
by establishing mechanisms for managing the more compiex interactions. Atthe same 
time, most of the monetary switching costs are usually paid by the new TA, indicating 
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they have not yielded significant bargaining power. And IT is also becoming more 
important in reducing the switching costs. through easier data conversions and 
standard interfaces. 

More important than switching costs in holding and expanding the market share 
gains from innovation is the role of IT in creating and exploiting economies of scale. 
Even firms of comparable size will continue to be at a disadvantage unless they can 
match RT's integration and coordination. 


5.3. Using Systems to Leverage Critical Resources 


‘We have posited that competitive advantage through IT is not simply a mauer of 
technology leadership [7]. Even though competitors may duplicate a technology 
innovation, relative advantage can be created and sustained where the technology 
leverages some other critical resources [7]. At first glance, the RT case does not seem 
to support this view. RT in 1980 did not possess any significant resource advantage 
over other reasonably sized agencies. However, RT does appear 10 have used their 
initial technology lead to expand, acquiring key resources such as size, information, 
and expertise. Currently, RT hasa significant resource advantage over all buta handful 
of competitors, even if they were now to obtain identical access to the technology. 

Information technology can itself emerge as acritical resource that can beleveraged 
strategically. This can occur when applications build on previous applications to the 
point where a strong systems infrastructure emerges. Such a technology platform can 
drastically reduce the costs and development times of future innovations or responses 
to competitive moves. RT has successfully integrated its IT investments to yield a 
consistent IT infrastructure. 

The RT case clearly demonstrates the importance of infrastructure. RT’s technology 
push in the 1980s was oriented around the concept of a technology platform. Most 
competitors, when forced to react to RT innovations, chose to do so with ad-hoc, 
stand-alone systems. This has made it much more difficult for them to respond to more 
recent competitive developments. For example, TAs have recently begun to offer 
rechecking of lowest fare and waitlisted seats between the time of reservation and time 
of flight, This is typically accomplished by repeated automated queries to the CRS. 
The CRSs are in the process of responding by changing their fee structure to make 
such systems prohibitively expensive. RT, on the other hand, is building farechecking 
and waitlist checking functionality into their ULTRAVISION system. ULTRAVI- 
SION was developed in a negotiated and approved parmership mode with the CRS 
and allows a direct interface to the CRS, reducing the processing load on the CRS 
host, and is integrated with RT's internal infrastructure. 


5.4. The Role of Vision and Culture 
The importance of leadership and vision in the success of strategic applications of IT 


has been recognized [2]. The RT case clearly supports the importance of these "soft" 
factors. RT's success would not have been possible without the vision of Hal 
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Rosenbluth, as well as the people and organizational environment he assembled to 
implement that vision. It took the technology expertise and vision of David Miller to 
translate Hal’s business vision into feasible strategies and systems. And it took the 
aggressive service and innovation orientation of the RT culture to make these strate- 
gies successful. The leadership and people enabled RT to emerge as a nationabmega, 
and will undoubtedly be important in the continuing competitive game. 


NOTES 





1. These are company figures. Rosenbluth Travel is privately held and does not publish 
financial results. 

2. TAs eam revenues from other sources, but air sales are typically the largest revenue item. 
These figures are the most reliable and complete indication of travel agency sales available. 

3, Numbers compiled from industry sources by Advanced Distribution Technologies. Inc.. 
in Framingham, МА. 

4. This is а somewhat simplistic summary. The airlines originally intended TAs to becaptive 
agents augmenting intemai distribution systems. Competitive and regulatory forces led to a 
gradual opening of the systems that continues 10 this day. Moreover, the complexity of route 
and fare structures and the technology to manage that complexity are fundamentally interrelated. 
See Copeland and McKenney [9] for an excellent discussion of these issues. 

5. Fares negotiated by route are a very small percentage of special fares. According to Hal 
Rosenbluth, RT pioneered this practice and still accounts for the majority of such arrangements, 
although other large agencies have recently begun to offer similar deals. 

6. Numbers compiled from industry sources by Advanced Distribution Technologies, Inc. 
in Framingham, МА. 

7. While the READOUT database was available to Rosenbluth reservations clerks, through 
the CRS. this product was totally proprietary. The CRSs all offered special private data areas 
that could be defined and used by the TA. They also provided simple functions for viewing such 
private data. RT maintained the READOUT database in this private data area and used CRS 
functions for making it available to the reservation agent. 

8. The exclusive reliance on Covia's Apollo is temporary. Covia (U.S.), Galileo 
(Europe), and Gemini (Canada) have entered into а federation to provide a global reserva- 
tions systems network. The goal is to have common interfaces and transparent access to 
any of the three participants’ systems. The RIA is working closely with all members of the 
federation. Eventually, as is the case with RT in the United States, the RIA will support all 
major CRSs. . 

9. American Express has a global network, but it does not support comprehensive coordi- 
nation of travel services or data. For example, an American Express office in London would 
notnecessarily have access to itineraries, traveler profiles. or corporate policy information from 
another Amex office. 

10.Only one CRS in the United States is now wholly owned by a single airline. Moreover, 
CRSs in Europe and Asia are all co-owned by multiple airlines. 
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Introduction 


Over the past two years, the environment in 
which travel agencies and their corporate 
customers interact has undergone fundamental 
changes, which include the airlines’ introduction 
of commission caps and cuts, the appearance of 
online travel agents, and the advent of automated 
travel management systems. Of these changes, 
the ones most immediately felt by agencies were 
the introduction of commission caps in February 
1995 and the following commission cut in 
October 1997. In this paper, we investigate how 
an established player — Rosenbluth 
International — reacted to these changes by 
dramatically transforming its value proposition, 
its fee structure, and its relationship with its key 
accounts. 


While it is not unusual for a new player to 
benefit from the opportunities created by a 
strategic discontinuity, this is extremely rare and 
difficult for an established player whose success 
was closely tied to the previous competitive 


environmentl. The biggest obstacles are often 
self-imposed upon the firm by behavioral 
limitations of its own management team, rather 
than a result of strategic actions by competitors. 


1 For example, IBM was completely 
unprepared for mini computers, which represented an 
innovation by Digital Equipment, who in turn did not 
foresee the PC revolution. General Motors and Ford 
failed to anticipate the American public's shift to 
smaller, more fuel efficient vehicles during the oil 
crises of the 1970s. Another example closer to travel 
is American Express, which was much larger and 
more successful than Rosenbluth in the 1970s, but 
which was not initially able to benefit as rapidly as 
Rosenbluth from the airline deregulation in 1978. 


Il-Horn Hann 
The Wharton School 
hann36@wharton.upenn.edu 


As Hal Rosenbluth notes, “Many of us 
experienced the deregulation and the 
computerization of the 1980s. This next decade 
will be much more challenging. Many industry 
participants, even many apparently strong 
agencies, may not survive. They just won’t be 
able to redefine their services or their customer 
value propositions.” Danamichele O’Brien, Vice 
President and Chief Travel Scientist at 
Rosenbluth International, adds, “Although 
adjusting to this has been extremely difficult for 
many agencies, she feels that “The duty for 
Rosenbluth International was clear: create more 
value.” 


Background 


This section briefly reviews the structure of the 
travel agency and air travel industry2. 


Before airline deregulation in 1978, travel agents 
did not distinguish between business and leisure 
travel. In these times of price stability and 
slowly increasing computing powers, travel 
agencies had no means to differentiate their 
service while competing with each other, and 
had little to offer their corporate accounts. 
Commonly, the travel agents’ role was seen in 
their advising and destination-based expertise, 
while the airlines’ ticket offices would procure 
the tickets for corporations. 


This rapidly changed after deregulation and the 
rapidly increasing availability of information 
technology. Travel agents shifted from 


2 For a more detailed description, see 
Clemons and Row [6]. 

3 SABRE, American Airlines’ computer 
reservation systems (CRS), was introduced to the 
first travel agent in 1976 . 


principally supporting leisure travel with 
coaching on choice of destination, to 
increasingly supporting corporate travel with the 
responsibility for price control, negotiation of 
preferred fares, and preparation of travel activity 
reports on behalf of or in cooperation with their 
Corporate customers. 


During this period, Rosenbluth International 
pioneered the sequences of strategic change in 
the travel industry and benefited from it 
disproportionately. Rosenbluth grew from the 
largest — primarily leisure oriented — travel 
agency in the Philadelphia area with $40 million 
in air sales in 1979 to a predominantly corporate 
travel oriented agency with over $3 billion in air 
sales and over 4,500 employees in 26 or more 
countries throughout the world in 1997. 


While Rosenbluth's initial advantage was based 
on point of sales tools and fare search engines, 
seamless linked to back office reporting and 
inquiry systems, these initial advantages have 
been eroded by competition. Rosenbluth's value 
proposition at present is its ability to deliver 
travel management services and documented 
savings in travel spending. This is based on a 
patent-pending client yield management system 
called DACODA (Discount Analysis Containing 
Optimal Decision Algorithms) which is used to 
shift market share from one airline to another 
and establish credibility in the fare negotiations 
with the airlines. 


The Nature of Competitive Forces 


More recently, the very success of this new 
corporate-focused strategy created the threats 
that jeopardized the health of the industry that 
Rosenbluth helped to create. Rosenbluth — as 
all other corporate travel agents — faces three 
threats to its profitability: 


e  rebate-based competition 

* commission caps and cuts 

e efforts from the airlines and CRSs to 
disintermediate corporate travel agents by 
moving aggressively to electronic 
distribution channels 


Traditionally, travel agents have been paid 
principally through commissions, which were 
directly linked to the ticket sales each agency 
generated. Commissions were a fixed 10% of 
ticket price and were paid by the airlines on all 


tickets written by the agencies; there were no 
charges to customers and no discounts for 
booking directly with the airline. The increasing 
cost focus of airlines and corporations have 
worked like the jaws of a pair of pliers, together 
putting pressure on the travel agent's 
commissions. The current practices and recent 
developments are summarized in the next 
paragraphs. 


Rebates 


Rebating represented the first threat encountered 
by most major agencies in their corporate 
business. Some agencies, like Rosenbluth, 
believed that rebating would reduce the moneys 
available for their own investment, and thus the 
quality of the service they could offer their 
customers; thus rebating was vigorously resisted. 
Ultimately, however, once Carlson and Cook 
were rebating percentage points off their 
commissions, and American Express was 
significantly rebating from the percentage it 
charged airlines and service providers who 
accepted its corporate card, other agencies were 
forced to follow. 


Hal explains his policy on rebating as follows: 
“We resisted as long as we could. We were 
convinced that rebating was a terrible idea, a real 
downward spiral for our clients as well as for us, 
since it was incompatible with investing in our 
collective future and with delivering quality 
service to our customers. Ultimately, however, 
market pressures left us no choice.” 


With the increasing efforts to reduce travel 
expenses — the third highest business expense 
after payroll and data processing for the average 
U.S. business — travel agents started competing 
for corporate clients by offering commission- 
sharing arrangements, also called “rebating.” 
This has become common practice and before 
the imposition of commission caps, corporations 
could expect approximately a 3 percent rebate of 
the ticket price; since this represents 3 out of 
10% commission, or 30% of the agents’ gross 
revenue, rebates represented a significant loss to 
agencies. 


Commission Caps and Commission Cuts 


Commission caps recently emerged as the 
second threat to established agencies, in both 


4 


their corporate and leisure businesses. These 
slashed revenues, requiring painful changes. 


Danamichele O’Brien argues with considerable 
justification that it is unfair to claim that 
Rosenbluth Intemational should have seen these 
changes coming but they did not. Clearly, Hal 
Rosenbluth did not anticipate the changes in the 
period when his company was transforming the 
agency industry, moving away from principally 
serving the leisure segments of the industry and 
towards a focus on corporate travel. As Hal 
notes, he thought that his company was too 
valuable to the airlines, and too powerful, for 
them to attempt to do this to them. However, 
neither the airlines themselves nor industry 
analysts foresaw commission capitation as the 
airlines' response. Danamichele adds that the 
firm "underestimated the extent to which the 
airlines would attempt to extract value from the 
Channel and retain it for themselves, and how 
little they would be willing to share, either with 
clients or with valued agency partners." 


The brutal fare wars in the early 1990s and the 
loss of profits caused airlines to search for ways 
to increase their margins. Commissions were an 
expense for airlines every bit as significant as 
travel is for the average corporation. For 
airlines, commissions to travel agents constituted 
their third largest operating expense*. In 
addition to commissions, airlines have also paid 
travel agents a performance bonus called 
"overrides." These overrides are linked to 
specific geographic markets, and every travel 
agency that is able to meet certain market share 
hurdles in an individual geographic market is 
awarded a negotiated percentage of the revenue 
accumulated for that market. 


While airlines expected to pay 10% as the cost of 
distribution for the labor intensive leisure 

market, they came to resent paying 10% as the 
cost of distribution for what they saw as 
relatively easy corporate business. This became 
an increasing concern, especially when the 
industry's changes shifted 80% of the corporate 
business to agency-based distribution. The first 
indication of major airlines’ dissatisfaction was 
American’s attempt to eliminate agency-based 


It is estimated that airlines paid $5.9 billion 


in commissions and overrides to travel agents in 
1993, which accounted for more than 11 percent of 
airlines’ revenue [13]. 


fare negotiation, which if successful would have 
halted the growth in power and market share of 
the largest agencies?. Although this attempt did 
not succeed, due to lack of cooperation from 


5 Mega agencies, such as American Express 
or Rosenbluth International, have played a critical 
tole in developing “corporate fares.” In these 
negotiated fare agreements between a firm and an 
airline (which becomes it’s “preferred supplier”), the 
firm receives a percentage discount for tickets of that 
airline. These discounts may apply for all tickets 
sold or only to tickets for specific routes. The size of 
this discount depends on the volume of business or 
the share of its business that the firm delivers to the 
carrier for the negotiated period of time, where the 
agreement can be based on specific routings or on the 
firm’s total air travel expenditures. (Depending on 
the travel pattern of the firm and the geographic 
reach of each airline, a firm often has several 
preferred suppliers.) 

Rosenbluth’s clients rely on their travel 
agents to satisfy the travel needs while minimizing 
costs. This is accomplished in part by booking 
flights so that the best possible discount is achieved, 
considering options available from all suppliers. By 
negotiating preferred fares and routing business to 
optimize their clients’ expenses, Rosenbluth 
effectively moves market share from one airline to 
another, while increasing the competitive pressures 
on each airline to reduce fares by granting 
Rosenbluth and its clients special discounts. 

American Airlines realized that this practice 
of allowing powerful agencies to negotiate special 
fares for the agencies’ clients enabled mega travel 
agencies to exploit their strong position in the 
distribution channel for corporate travel services; 
indeed, by enabling these agencies to offer lower 
fares than were available to their competitors it 
allowed them to use their strength to increase their 
market share, which in turn increased their strength. 

American therefore attempted to break this 
self-reinforcing cycle by eliminating the negotiation 
of special fare agreements with agencies, instead 
promising comparable rates to all business travelers. 
Rosenbluth and all other major corporate agencies 
understood the threat that American’s actions 
represented and retaliated in the most effective way 
available to them: they booked as many tickets as 
possible away from American Airlines. Other 
carriers, especially TWA, made it clear that they 
would be delighted to accept the business that was 
being diverted away from American. American — 
after losing substantial market share over the short 
term — was forced to retreat. 


other carriers, it made at least some industry 
participants aware that airlines were less willing 
to continue with the current industry structure. 


In February 1995, Delta Airlines introduced the 
cap of $50 on the 10% commission for all 
domestic tickets. This move was immediately 
followed by all other major airlines. In October 
1997, United Airlines went even further and cut 
the commissions to 8% or $50, whichever is less. 
This cut alone will save the carrier an estimated 
$80 to 100 million annually. Again, this move 
was followed in cascading fashion by three 
dozen airlines around the world. Many industry 
observers speculate that further commission caps 
and cuts are possible, especially for international 
flights, which — until a recent move by British 
Airways — had escaped the previous rounds 
unscathed. 


The Disintermediation Threat 


Disintermediation — the bypass of travel 
agencies and the reduction or elimination of their 
role in the distribution of travel services — 
represents the third threat to the profitability of 
agencies and to the continued existence of their 
business. This threat is still emerging, but could 
prove to be the most dangerous of the three. 
Direct distribution systems are being introduced, 
with ever-increasing ingenuity. 
Disintermediation of corporate travel agents has 
been slow to catch on, but the advent of new 
technologies, such as interactive video, may 
greatly accelerate this trend; as noted in the 
business press, “the growth of online booking 
services and the development of interactive 
television could, at least theoretically, eliminate 
the role of travel agents altogether. 


Indeed, preliminary analysis might suggest that 
disintermediation is a real threat. Some 
customers are just too easy to serve, and the 
airlines have decided that they are unwilling to 
pay agencies 10% commissions for serving 
them. This, in turn, suggests that corporate 
agencies will need to learn to deal with the threat 
of airlines selling directly to their corporate 
accounts. Moreover, it suggests that the leisure 
business is vulnerable in a different way, with 
the internet providing service to leisure travelers 
who want tickets but do not need advice, and 
with a whole host of new distribution 
mechanisms all competing for different segments 
of retail customers. 


Danamichele O’Brien disagrees with this 
analysis. She believes that “the 
disintermediation craze that was fueled by the 
internet will prove to be short lived and 
misdirected.” She goes on to explain, “It was 
short lived because Rosenbluth International 
quickly adopted this new form of ‘EDI’ to 
connect to its clients.” That is, she believes that 
disintermediation is not a threat, since 
reintermediation rapidly followed. She believes 
that the fear of disintermediation was 
misdirected, because “It was not the value- 
adding travel management functions of the 
agencies that were in danger of being 
disintermediated so much as the more traditional, 
pure distribution functions of the travel agencies 
and many of the functions of the CRSs. This, 
too, was short-lived as the CRSs have learned to 
harness internet capability.” 


Driven by the World Wide Web’s promise to 
provide a cheaper channel, computer reservation 
systems, travel technology vendors and airlines 
have devoted considerable resources to grow the 
corporate online segment. It is estimated that 
$15-$20 cost savings per ticket can be gained 
just by booking online and using e-tickets; this 
savings can be split by the involved parties. 
Consequently, airlines, CRSs and technology 
vendors have developed products for electronic 
distribution to corporate clients; these range 
from self-booking capabilities with the ability to 
enforce corporate travel policies to expense 
reporting and information management. 


First indications show that electronic distribution 
is a viable channel. For example, United 
Connection — United Airlines’ electronic 
booking system — is averaging $11 million a 
month in sales and captured about $115 million 
in sales for 1997, for which neither travel agency 
commission nor overrides had to be paid. This 
more than doubled the online sales of $43 
million in 1996. An equally prominent example 
is AXI (American Express Interactive), a 
corporate self-booking ргогтат, developed by 
Microsoft and American Express. Six months 
after the first roll-out, American Express had 
installed AXI software for 20 corporate 
customers, which represented $600 million in 
annual airline ticket sales. 


A few travel managers have also started to 
negotiate deals with airlines directly to obtain 


"Internet-only fares” that are cheaper than the 
best available fares elsewhere for their 


corporations. Attempts to share these costs 
savings remain relatively rare. Estimates from 
industry sources suggest that currently only 
about one-third of one percent of corporations 
have such deals. But if low-cost electronic 
reservations were combined with electronic 
ticketing and interline capabilities, this could 
increase significantly in the near future. 


In order to increase adoption rates by corporate 
clients’ employees, airlines are courting 
corporate travelers with soft-dollar agreements. 
They include such value-added perks as bonus 
miles or points, vacation discounts, and private 
versions of the popular weekend deals available 
on consumer sites. For example, United is 
offering a small incentive — 1,000 frequent flier 
miles per round trip. 


Airlines and CRSs are positioning themselves in 
the online travel market and have taken steps 
that limit competition in and future entry into the 
online market. In the summer of 1997, major 
airlines began capping commissions to online 
travel agents and, in some cases, offered straight 
flat rates to agencies. Northwest and Continental 
Airlines cut commissions to 5% or $25, 
whichever is less. American Airlines and United 
Airlines went even further and now offer only a 
flat fee of $15 and $10 respectively for each 
transaction. CRSs, on the other hand, have 
increased fees for browsing that does not turn 


into a purchase”. The reduction of the revenue 


6 These corporate internet fares are distinct 
from the majority of internet-only fares, which are 
heavily restricted, available only at the list minute, or 
in other ways not suitable for business travel. 
Indeed, most internet-only fares can be dismissed by 
travel professionals as “garbage fares.” 

7 This is especially damaging to online travel 
agents, since many Web users look at their options 
via the net, but do not actually make any travel 
bookings. Estimates of the booker-to-looker ratio 
vary widely. Numbers are especially unattractive 
among the leisure segment; according to a recent 
survey by the advertising agency BBDO Worldwide, 
only 15 percent of people who use the Internet to get 
information end up booking their tickets online, 
while Jupiter Communications estimate that it 
requires 74 inquiries to yield one booking. In 


base and the increase in operating expenses 
make it very unattractive to become an online 
travel agent and have already forced one online 
travel agent out of business. PC Travel, one of 
the earliest entrant in the online travel market, 
closed in the summer of 1997, after three years 
of service. 


While commission caps and cuts apply to all 
tickets sold, the disintermediation efforts are 
targeted only to the attractive customer segment; 
the love ‘ems as they have been termed in earlier 
work. Using this framework, love ‘em customers 
are the most attractive business travelers. These 
are experienced travelers, who usually need 
only limited advising, and who frequently 
already have a specific flight in mind before they 
approach the travel agent. They are usually 
technology savvy and have the installed 
technology base to use electronic booking 
systems. While these customers are the easiest 
for the agencies to serve, they are also the most 
profitable ones for the airlines’. Hence, airlines 
have had two incentives to attempt to establish 
and foster a direct relationship to these 
customers: 


e То remove the agencies ability to reroute 
this travelers to other carriers, as part of a 
program to maximize the savings from 
negotiated fares 


e То capture the commissions that were paid 
to agencies for serving these travelers, 
which frequently amounted to little more 
than directing them to the lowest cost fares 


Frequent flier programs and upgrade policies 
based on customer history are successful 
attempts that at least partly serve this purpose 
and illustrate the sophistication that airlines have 
achieved in their efforts to establish strong links 
with individual travelers; increasingly, these may 
play a role in their efforts to disintermediate the 
travel agent’s advising role. 


contrast, the corporate looker-to-booker ratio may 
merely be three-to-one. 

8 It is estimated that for TWA the 25% most 
profitable customers account for 50% of its revenue; 
that number, while impressive, is the lowest for all 
major airlines. For Delta, the 9% of its most 
profitable customers account for roughly 45% of its 
revenue. 


On the other hand, there are numerous retail 
travelers who travel only infrequently. These 
travelers often need considerable coaching, and 
they are much less likely to select their own 
flights, or even their leisure destinations without 
assistance. They also often lack the familiarity 
with recent technological innovations needed for 
them to feel comfortable using an electronic 
booking system. This segment would represent 
the Kill you customers if airlines tried to attempt 
to serve them themselves; they are expensive to 
serve and are also cost-conscious. 
Consequently, airlines will try to leave serving 
these customers to the travel agents. 


Rosenbluth's Competitive Situation 


Hal Rosenbluth — President and Chief 
Executive of Rosenbluth International — is a 
Strong believer in open communications and has 
created a corporate culture with close 
relationships to clients, suppliers, and 
Rosenbluth employees. Hence, he was acutely 
aware of the looming changes and its potential 
consequences. In his own words, intimate 
knowledge about industry changes are important, 
to be able to “define the playing field that you 
can win on." 
Hal was looking for an answer to two questions: 
e What customer should Rosenbluth serve? 
* How should Rosenbluth be compensated 
for its services? 


Rosenbluth's Customers 


Rosenbluth's organization recognizes two types 
of customers: leisure travelers and corporate 
travelers. 

Rosenbluth International has been in the leisure 
business since its inception in 1892, which 
created a legacy of commitment to the leisure 
sector. Much of the Rosenbluth's folklore is 
based on the tales of Hal's grand-grandfather 
who founded Rosenbluth Travel. 


However, retail travel seems to be the most 
vulnerable market, since airlines and CRSs can 
cream skim the few Jove 'em leisure customers 
among the many Kill yous. Once cream 
skimming begins, with the new commission cap 
and cuts in place, a profitable leisure business 
may be forced to start charging its remaining 
customers for services simply to cover the higher 
operating expenses associated with this segment 


ofthe business. However, customers who do not 
need much service would predictably resist these 
fees, as they could easily bring their business 
elsewhere, while the most service-intensive 
customers would remain with their leisure 
agencies. Аз more of the easy-to-serve 
customers depart, leisure agencies would be 
forced to raise fees again, leading to more loss of 
the remaining relatively easily served customers. 
Avoiding this “death spiral” would require an 
entirely new pricing strategy for the retail 
business. 


The corporate travel segment has been 
accountable for the formidable growth that 
Rosenbluth International has experienced in the 
80s and early and mid 90s. Hal formed the first 
corporate reservation center in 1981 and he was 
mainly responsible for Rosenbluth's tremendous 
success. While leisure travel was a big part of 
Rosenbluth's history, it was the corporate travel 
market that defined the playing field that Hal has 
won on. Hal was so successful, that in 1998 the 
corporate market accounted for 9596 of business 
volume and for an even higher percentage in 
terms of profit. 


Corporate customers vary widely in their needs. 
Some of them turned to Rosenbluth International 
for cost control reasons; they were attracted by 
Rosenbluth's economies of scale and expertise to 
negotiate airfares with the airlines. These clients 
tended to be suspicious of the compensation 
Scheme; since all travel agents earn a percentage 
ofthe ticket price, they have an incentive to sell 
a higher priced ticket. This has often been an 
issue when negotiating a contract with 
Rosenbluth and Hal and his colleagues spent 
much time and resources to convince existing 
and prospective clients that Rosenbluth is their 
agent rather than the airlines' agent. 


Other clients relied heavily on Rosenbluth for its 
superior service. These clients appreciated 
Rosenbluth global network and the ability to talk 
to a Rosenbluth representative in 26 countries. 
Travelers from these clients often make last 
minute changes to their itinerary and have a need 
for someone to coordinate their travel plans. 


Rosenbluth International negotiates the desired 
service levels with their clients. The service 
level is often defined in terms of percentage of 
calls that are answered in a certain period of 


time? and higher service levels require more 
staff allocated to the client's needs. Other 
services can include advisory services and 
consultation to lower costs, development of 
travel policies, negotiation of preferred supplier 
rates, enforcement of travel policies, provision of 
international service capabilities, and assistance 
in planning group meetings. 


Rosenbluth's Compensation Structure 


Intensive discussions with suppliers and clients 
made Hal Rosenbluth aware that both markets 
viewed travel agents as overpaid; neither 
Corporate customers nor airlines believed that 
they were receiving significant value from travel 
agents, or that agencies were adding sufficient 
value to justify the commissions that airlines 
were paying them. After some reflection, he 
conceded that he had overvalued his company 
and its services; ^I thought that we were more 
valuable than we were." He recognized that 
*  Theairlines were paying agencies more than 
the airlines benefited from their work 
* Airlines do not owe TA a living, even 
though many agents appeared to believe 
they do 
* Airlines will bypass travel agents when they 
believe that it is in their economic interests 
to do so, if they believe that they can 


In brief, Hal came to recognize that airline 
executives believed that it was their 
responsibility to their shareholders to maximize 
yield and revenue, and that they would 
squeezing travel agents if it proved necessary to 
do so. It would be the travel agents’ 
responsibility is to find ways to add value for 
customers, so that the airlines would be unable 
Squeeze agencies further; customers would not 
allow it to happen. 


Hal also realized that Rosenbluth's compensation 
was more determined by the bargaining power 
and experience of the client than by the service 
level that Rosenbluth provided. Customers with 
higher service needs have often, but not always, 
received a lower rebate than customers with 
lower service needs. This was partly due to the 
bargaining power, but also due to the fact that 


A standard rule is the 80/20 rule; 80 percent 


of calls have to be answered in 20 seconds. 


Rosenbluth has only rudimentary knowledge 
about the true costs of its services. 


Further, Hal realized that airlines, CRSs, 
technology vendors and new start-ups have used 
the WWW as a new distribution channel of 
tickets. While these new entrants have not been 
able to come even close to the service offerings 
of Rosenbluth International, Hal feared that he 
would loose some of the cost-conscious clients 
to the promise of ‘automated’ travel reservations. 


In this new environment, Hal had to take 
measures to adapt to the changing environment. 


و 
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CPU Comparison (Add on) 
Processor #Tran- L1 cache Process Note 
sistors Techn. 

Pentium 34 16KB .6 micron System bus width is 64 
bit and the speed is 60 
or 66 MHz 

Pentium Pro 5.5 16 KB :35 micron The new hot feature was 
thatthe L2 cache 
(256KB/512KB) is built-in 

Pentium 55 32KB .35 micron 57 new integer. 

MMX instructions, four new 
data types, and eight 64 
bit registers 

Pentium 11 75 32KB -35 micron itis a partially reduced 
and partially improved 
Pentium Pro model 
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Basics of software 





* Software programs are the instructions that tell 
computers what to do 


* Software is written in a computer language which is 
converted into instructions that a processor can 
understand 
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Software Hierarchy 


* Operating systems 
- Low level (BIOS) 
- High Level (ex. Windows NT) 
- Systems Utilities 


* Programming languages 
- Compilers, interpreters, linkers, development tools 


* Applications software 
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Operating Systems 





* Controls how users and other programs programs 
interact with computer hardware 
— Examples: 
» Mainframes: MVS, VM (IBM) 
» Mac: System 8 
» PCs: Windows NT, Windows 95, OS/2, DOS 
» Workstations: Unix 


* OS consists of three parts 








- Kernel 
- Shell 
- File system 
OPIM 210- Software - Hann and Hitt 5 
| The OS as a program layer 








Applications: Word processors, 
Spreadsheet, drawing programs, games a o. 


TETT 


The operating system 


YAN н ЛУУ 
УМУ У 


Hardware. 
(Units like: keyboard, monitor, drives etc.) 
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The OS and system software (BIOS) 























e шы M 
The Operating System 
ل لا لل لل‎ 


Hardware 
(wih BIOS). 


























OPIM 210 - Software - Hann and Hitt 













Communication between OS and Hardware 


Operating System (OS) 
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Operating Systems - Tasks 





* Resource scheduling and management 
- Processor: multitasking, multithreading 
- Memory: Virtual memory 


+ Job management 
- Job accounting, initiation, termination 


* /О management 
- May include managing user interface 
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OS Issues 












* User interface 
- Command line (DOS, basic UNIX) 
- Graphical user interface - GUI (Windows 95) 


* Sophistication in handling external hardware 
- Plug n' Play (Windows 95, Mac OS) 
- Hardware configuration/specialty drivers 


* Legacy constraints 
- Length of file names, size of address space, allowed disk sizes... 
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Programming Languages 





* Programming languages provide a way of specifying 
computer instructions using a more intuitive set of 
commands 

- Interpreted - a language interpreter translates the program 
into action steps as it runs (ex: Original Basic) 
- Compiled - the program is converted directly into machine 
code and runs without additional assistance (ex: C) 
» Actually: first compiled into object code which is linked with 
other programs to create an executable 
— Hybrid - JIT as the interpreter starts to run the program, it 
also has the ability to translate it to native code and run that 
(ex: Java) 
» May someday combine best of both, but right now performance 
is somewhere in the middle 
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Languages - Generations 


* First Generation - Machine Code 
- ex 1A2F3CFF.... 


* Second Generation - Assembly language 
- ex MOV DX, (3C00H) 


* Third Generation - *High Level Languages" 
- ex Integer A; Let A=1; А=А+1; 


* Fourth Generation 
- ex: SELECT CUSTOMER FROM CUSTFILE WHERE 
INCOME>100000 


OPIM210- Software - Hann and Hitt 


















Languages in use 





• COBOL 
* Fortran 
* Basic 

* Visual Basic 
¢ C/C* 

Ф C++ 

• LISP 

+ SAS 

* SQL 
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Some other languages 





+ Spreadsheet macros 


* Database systems 


* Data or graphical description languages 
- HTML - Hypertext Markup Language 
- Postscript - a printer control language 


* CASE tools 





* Scripting languages (e.g. JavaScript) 
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Special languages - CASE 


* CASE (Computer Aided Software Engineering) 


- Defintion: A variety of tools that automate some or all of the 
programming process 
» Lower case: screen design utilities 


» Upper case: programs that translate process descriptions into 
usable programs 


- Types of tools 


» process mapping, code generators, screen generators, data 
description language 


* Died out after being over-hyped, but tools still 
remain 
— However, the term CASE still carries some stigma and is not as 
commonly used 
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Special languages - object oriented programming 


* OOP - A way of creating modular code 
embodying several principles 
- encapsulation 
» aninstance of "information hiding" 
- inheritance 
- polymorphism 
* Intended to improve programming efficiency 
and encourage reuse 


* NOT the same as a graphical user interface, 
although the two often appear together 
* Example: С++ 
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Three principles of OOP 








* Encapsulation = Г 
class rectangle | e chwsl becomes A 
puni) dain Fyre 


es k 
int clalculate perimeter() [ decre. МГ ЊЕ, 


return 2* (length + изађе); Y 1 myb 
f (Gc Tange У! 
1 
* Inheritance £ 
class square extends rectangle { can reuse P? па 
double diagonal() { Лом dota hype 
return Math. sqrt (2.0) *length: 4o AQ T 














Three principles of OOP 





* Polymorphism 


Class square extends rectangle { 
int clalculate perimeter( ( 
return 4*length; 
J 


double diagonal () { 
return Math. sqrt (2.0) *lengthz 
) 
) 


* Usage at runtime 
rectangle r; 
if condition 

г = new square(); 


else 
г = new rectangle () 
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Language Issues 


* Compatibility 
- Languages have many dialects, many of which are not 
interchangeable 
- Multiplatform support is available for some (e.g. Visual 
Basic, Java) - vertical compatibility 
- Adaptations 
» Cross-compilers 
» Code translators 
» Code analysis tools 
- Translation of older languages into modern versions (e.g. 
mainframe to PC) is a substantial barrier in converting to PC 
or client server systems 
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Language issues 






* Programming toolkits 

- Most programming languages are sold with a variety of tools 
- Caninclude: 

» Editor 

» Compiler 

» Debugger (allows flow simulation) 

» Linker (where needed) 

» Code analyzers (performance, complexity, flowcharting) 

» Code libraries (common routines, screen objects) 
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Language Issues - interoperability 





* DDE (Dynamic Data Exchange) 
* OLE (Object Linking and Embedding) 
* Active X (A variant of distributed OLE) 


+ API (Application Programming Interface) 


ОРІМ 210 - Software - Hann and Hitt 21 








Applications software 


* Too numerous to name... 
Office automation (word processing, spreadsheet, workflow) 
Manufacturing automation (MRP, CAD/CAM, CNC tools, 
inspection systems, inventory management) 
Marketing systems - customer information systems, data 
mining tools 
Decision support - DSS, EIS, activity-based accounting 
systems, profitability systems 


* Recent emergence: applets 
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Hot Topics: Year 2000 Problem 





* Many programs were written only allocating 2 bytes 
to store the year 
— е.д. 87 instead of 1987 
— Fine until we hit year 2000 
— Particularly problematic for legacy systems in COBOL or 
whenever database fields are *hard coded" 
* Problem is pervasive 
— Estimates vary widely but are in the billions 
— Creating a cottage industry of "Y2K" software companies + 
major systems houses (e.g. Andersen, CA...) 
— Repair is labor intensive 
» Code analysis tools only go so far 
» Rewriting code where there are no specs & years of updates 
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Development Options 
SEA 


+ Develop in-house 
* Contracted 
- Analysis and Design 
- Coding 
- Implementation 
* Outsource 
* Packages 
- including adaptations 
- templates 
- component-based software (objects for sale?) 
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Software pricing 





+ Traditional pricing 
- Unlimited use license 
- Limited time license 
- Site-licenses 
— Quantity discounts - network versions 
* Application Suites/Bundles 
* Pay for use 
* Shareware 
* Freeware 


* Fundamental problem: how do you price a good with a 
marginal cost --> 0 
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Operating system extensions 


* Communications 
- ex CICS 





* Network operating systems 
- ех: Novell Netware, NT Server 


* Database management systems 
- ex SQL server 


* System utilities 
- ex Format utility 
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The data flow on the motherboard 


ISA bus (16 00: 4 siots PCFbus (32800: 3 slots 
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Overview of l/O-buses 











Printer, parallel port scanner, баев ao. 











сом: | [cove 


































| SouwdBlaster sound board || Other 16 Ба adapters 

















Utra DMA harddisks, | | CD-ROM drives 
Trand other drives | |_ and recorders 











Graphics adapter || Network card | [ Other 32 bit adaptors 























SCSI controler J-e Harddisks, other drives, scanners 20. 











Ee Hi perfomance des ao. 












































Graphics adaptor 
Kayioard || Scanner | [ Digital camera 
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Mass storage 




















Specialty RW 
Control | d 
Lines 
V — — | |_| local 
Controller | Address controller 
(ex IDE, 
| SCSI) 
Data Lines 
Data 
— —À. 
Storage Device. 














* Relatively slow, high capacity storage 

* Major examples: hard disk, floppy disk, tape, CD-ROM 
* Others: Optical, Magneto-Optical, Semiconductor 

* Historical: paper tape, punch cards, cassette tape 


OPIM 210 - Lecture 7 - Hardware. 9188 

















Reading/writing on а hard disk 


СЕ | 


LLL ТТПТТ 












































E One track 
Iron rod 
‘Magnetic bits 
What the magnetic bits mean... 


10011010110 


ООУР 
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Mass storage issues 


* Speed determined by multiple factors 
— Channel speed (IDE vs. SCSI) 
— Bus Speed (ex. ISA, EISA, PCI, VL) 
— Seek time (latency, interleave, track-to-track time) 
— Software drivers 
* Trend: high capacity removable systems 
— Zip and Jaz Drives 
— Non-volatile silicon devices gaining popularity 
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How а display works 
































> i 800 pixels 42 > 
800 Tes SVGA: 800 X 600 
480.000 pixels 
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Output devices - Video 


* Video 


— Monitors: interlaced vs. non-interlaced, dot pitch, 
scan frequency 


— Flat panel: active vs. passive matrix, size 


— Video accelerator cards: memory, processor, 
compression (MPEG), software drivers, data 
transfer rate 


* Trends 
- Intelligent controller cards 
— Large, flat monitors 
| — Large semiconductor screens (14" Active Matrix) 
[o 
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Video accelerator cards 











Video 5 
accelerator Bitmaps 




















Instructions 
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Video - Compression 
JŘ 
• Video images take enormous amounts of space 
– single 1024 x 768 image in full (24 bit) color = 2MB 
— refresh rate at 30 Hz = 60 MB/second 
* Different compression strategies 
— Video: MPEG - skip frames and interpolate 
— Still: JPEG - trade size and quality 
— Most video/audio based on lossy compression 
+ Hardware compression often faster/better 
— May be only way to do real-time compression 
— Compression algorithms still developing 
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Output Devices - Printers 





* Dot matrix 

- Inexpensive but moderate print quality 

— Can be extremely fast 

— Color not remarkably more expensive then BW 
+ Ink Jet 

— Inexpensive, better print quality, low-cost color 

— Trend toward increasing sophistication and speed 
* Laser 

— High quality (600 dpi common), can be fast 

(20ppm) 
— Color is still expensive but price is falling 
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Input devices 





* Keyboard 
* Mouse 
* Pen 
 Joystick/Game pads 
* Digital camera 
* Digital audio 
— Voice recognition 
* Scanners 
* Speciality devices 
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Putting the parts together: Systems 
Mort ОЛ Keyboard О 
Video Lam [Keyboard Спі Disk Controller. 
4 4 4 
BUS 
[] 
ROM <>) (CPU) ' 
+ 
Memory Bus 
% 











* Simple PC (typical around 1990) 
98 
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Types of systems 


+ Supercomputers 

* Mainframe computers 

* Minicomputers 

* Workstations 

* Personal computers 

* Specialty computers (JavaStation?) 
* PDAs (personal digital assistant) 
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Architectures 


e Mainframes 


— Optimized for moving data around 
» Large storage devices 
» Large numbers of users 


— Flexibility limited 
— Relatively expensive 
* Minicomputers 
— General: Used for same applications where a 
mainframe is too much 
— Fault tolerant: redundancy, automated failure 
recovery (Tandem, Stratus) 
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Client-Server 





* Mainframe - all processing centrally done 
* Client Server 
— A high volume server for data-intensive activities 
- Intelligent "clients" for pre- and post-processing 
* Servers for 
— departments 
— applications 
— functions 
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High performance architectures 


+ Vector supercomputers (ex. Cray) 
— Handle data in bigger chunks 
— Programming divides workload among a few very 
fast processors 
* Parallel processors 
— MPP - multiple processors - independent - 
Coordination through message passing 
— SMP - symmetrical multiprocessing - Coordination 
through shared memory 
+ Historically a bad business to be in, but they 
are coming back 
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Hardware issues - benchmarks 





* Common benchmarks 

— MIPS (millions of instructions per second) 

— MFLOPS (millions of floating point operations/second) 
* Beware: 

— May not be comparable across platforms 


— System used to do test has strong influence on 
components scores 


— Hardware manufacturers may optimize products for 
benchmarks, not necessarily ordinary use 
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Issues: Hardware-Software Complementarity 


* Value of hardware in closely tied with the value of 
associated software 


* Trend toward increasingly complex software 
consumes most of the increase in hardware power 


— Example: Windows 95 
* Software is not on the same technology curve 


— Hard to measure, but programming productivity is 
growing very slowly or not at all 
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+ Optional exercise: 
— Tour the intel Website: 
» http:/Avww.intel.com/ 
— For more on other types of processors check out: 
» http://infopad.eecs.berkeley.edu/CIC/ 
— For more on memory devices try Micron 
» http:/Avww.micron.com/ 
— PC in 2001 
» http://www.zdnet.com/pcmag/features/2001/index.html 
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Files and Databases 


|-Нот Hann 
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Fields, Records and Files 


* Fields - a logical collection of characters 
(attributes) 


* Records - a logical collection of fields, 
describing an entity 


* File - a collection of records of the same type 
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Keys and File Structures | 


* Keys are used to identify records within a file 
— Primary key - unique record identifier 


— Secondary keys - used to locate records or determine 
Sort order 


* File structures 


— Sequential access - to reach a particular record, all 
records are scanned 


— Direct access - location of records are tracked 
— Hybrid - ISAM (Indexed sequential access method) 
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Sequential vs. Random Access 






Sequential 
Асс 
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What you can do to files... 


* Add new records 

* Delete records 

+ Search for records satisfying some criteria 
* Display information in records 

* Modify records 

* Generate reports 


File structure determines how efficiently these types of 
operations can be performed 
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Most languages have file handling facilities 


* Usually a set of commands is available to create 
and manage files 
— Open and close files 
— Write to a location in a file 
— Read from a file 

* Problems with doing file management in 
programming languages 
— Limited set of facilities (lots of programming) 


— Generally does not take advantage of structured 
nature of the data 
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Solution: Databases 





* Allows users and programmers to interact 
with the logical structure of the data, not the 
physical structure 
— Removes data dependence 
— Supports enforcement of consistency/integrity 


— Allows redundancies in the data to be removed 
» Normalization 
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Databases vs. File Management 
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Parts of a DBMS 


* Data dictionary (a file) 
— Describes the structure of data elements in a special 
language (DDL) (ajote Је ох Langue 
+ Query and Manipulation language 
— Allows data to be read, altered or written 
— Example: SQL pme Data manip uaran Leryurge 
• Database engine 
— Translates user requests into actions on the database 
System tools 
— Used by adminstrator to manage physical database 
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Views of the database 





+ Conceptual 


— What are the basic elements and how do they 
relate to each other 


+ External view 


— Elements allowed to be seen by external 
programs and users 


* Physical view 


— Way the database is actually stored on physical 
media (e.g. disk drives) 
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Conceptual Modeling / ER model 


+ Conceptual modeling is the “flowcharting” of DBMS 
— From a description of the system to a more formal 
description amenable to automation 
— Abstracted from the actual implementation 
— Done both for design and for documentation 
* The typical design cycle 
- Determining and verifying data requirements 


– Designing data structures that meet those 
requirements 


— Implementing the data structures 


— Modifying and maintaining the system 
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Entity-Relationship Model 







* World contains entities 
(belonging to types or classes or domains) 


* Entities possess attributes 


* Entities are linked to others by relationships 
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* In the ER model, а diagrammatic representation 
is used to depict data requirements 


* Entity types are depicted using labeled 


di 


* In programming terms, these are the data 
structures (classes, structs) 
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Attribute 


* An attribute is depicted in an ER diagram by 
an oval 

+ A line from the oval to an entity indicates what 
entity the attribute belongs to 





























This is a key | 
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+ А key is a set of attributes that 
— uniquely identifies the entity 


— is likely to be a point of access (good candidate for 
indexing) 


— used to relate tables in the relational model 
* Technical distinction 
— a key is any unique identifier 


— a primary key is a key that has been identified by 
the designer as an identifier for the entity 
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Relationship (cont'd) 


* A relationship is depicted in an ER diagram 
by an diamond 


* A line from the diamond to one or more entity 
types indicates the ertities participating in the 
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Degree of a Relationship 


* Degree is the number of entity types 
participating in the relationship 








+ Unary: 
(recursive) 






































* Binary: EZÎ 
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Degree of a Relationship (cont'd) 


N-Ary relationships 


ПАН dz 
contido 


een 





























Scholarship 
Fund 
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Cardinality 


* Indicates minimum and maximum number of 
entities of a type that may participate in an 
instance of a given relationship 


(min, max) 
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Generalization & Specialization 


* Consider the entity types: 
— PERSON 
— STUDENT 
— GRADUATE STUDENT 


* Every graduate student is a student 


* Every student is a person 
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Notation for 
generalization/inheritence 
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Exercise 


The Jonesburgh County Basketball Conference is an amateur basketball 
association for Jonesburgh county. 

Each city in the county has one team that represents it. 

Each team has a maximum of twelve players and a minimum of nine players. 
Each tem also has up to three coaches (offensive, defensive, and 

PT coaches.) 

Each team plays two games (home and visitor) against each of the other teams 
during the season. 
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Current technical issues 


* Object-oriented databases 
* Database connectivity 
— context interchange 
* Managing data error 
* Client-server database architectures 
* Handling non-text objects 
* Data warehousing/data mining 
* Conversion from legacy systems 


ОРІМ 210 - Database - Hann and Hitt 


Current management issues 


* Managing data as a resource 

— Who should own the data? 

— Who should enforce standards? 
* Proliferation of on-line data 

— Responsible use of customer data? 
* Access control and security 
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OPIM 210 - Management Information Systems - Fall 1998 - 
Course Summary 


"] think there is a world market for maybe five computers." 
T. Watson, IBM, 1943 


"There is no reason anyone would want a computer in their home." 
K. Olson, Digital, 1977 


"640K ought to be enough for anybody." 
Bill Gates, 1981 


"Businesses... have wasted billions of dollars believing the big lie of the 
Information Age. The lie says that if orgnizations had greater quantities of cheaper, 
faster and more useful information, they could increase their profitability and 
enhance their competitive positions..." 


Michael Schrage in the Harvard Business Review, 1997 


I. Technology 


* A thorough understanding of the key technologies is important not only for 


managing IT, but for understanding the role of technology in competition now and 
in the future. 


a. Basic technologies (general principles and specific technologies) 
- Computer hardware 
- Computer software (OS, languages, applications) 
- Database technologies/transaction processing 
- Networking (LANs, Intranets, Internet) 
- Systems and the integration of components 
. Mainframes, client/server and the network PC (?) 


b. Advanced technology concepts 
- Communications: compression, network security, high speed networking 
- Processors: CISC vs. RISC, supercomputing, caching 
- Trends: Moore's law, Metcalfe's Law and their intersection 
- Artificial Intelligence/Expert Systems 


c. Applications of systems in specific settings 
- Manufacturing: EDI, CIM, process controls (Tiger Creek), shop floor 
control systems 
- Services: image processing, databases, workflow 
management (0544) & groupware 
- Decision support: EIS, DSS; strategic, tactical and operational (Phillips 66) 
- Expert systems application (Brooklyn DA) 


d. Where do systems come from? 
- Systems analysis and design (theory) 
. Steps in systems analysis 
. Software engineering concepts 
. Methodologies: Waterfall, Information engineering, JAD, rapid 
prototyping 
. Tools: E-R diagrams, dataflow, CASE 
- Pitfalls of software development (Microsoft) 
- Insource vs. outsource; custom vs. package 


П. Organization 


• In order to effectively implement information systems you must understand 
and often change the way an organization functions 


You can apply economic rigor and structure to organizational analysis 


P 


Basic (intra-)organizational economics 
- Centralization vs. Decentralization 
- The “knowledge-based organization” 
- Organizational architecture: decision rights, incentives, 
reward/punishment rules 


= 


Impact of information systems on the organization and vice-versa 
- Changing role of skills and the structure of jobs (Tiger Creek; 
Phillips 66) 
- Effective implementation of technology (Phillips 66) 
- Impact of information and incentives on employees 


c. IT enabled organizational change 

- Business Process Redesign/Reenginering in theory 
. Steps to reengineering 
. Stories: Hallmark, Ford... 
. Role of IS in reengineering: enabler and driver 
. Differences between other important perspectives (e.g. TQM) 
. Importance of coordinated change - complementarities 

and the "matrix of change" 

- The “failures” of reengineering 

- Reengineering in practice: fixing incentives and information 

- Better and worse ways to implement technology (Tiger Creek vs. 
Phillips) 


d. Organizing to develop and operate information technology 
- The organization of software development (Microsoft) 
- The organization of the IS function (CSC/GD) 
- Outsource vs. insource 


e Ill. Strategy 


* ТТ is rarely strategic by itself, but can often be used to create ог leverage 
Strategic resources 


* As IT changes the availability of information, many types of competitive 
advantage may disappear but new opportunities also emerge 


a. Basic strategy 

- Porter: five forces, generic strategies, value chain 

- Competitive advantage: Price - Marginal Cost 0 

- Sustainable competitive advantage 
matters in a positive way, not too easy to imitatate, keep itup 

- Economics of competition, price discrimination, search, externalities 

- Difference between value creation and redistribution 

- Magnifying glass theory: IS often not competitive by itself, but 
can increase the value of other advantages 

- The limitations of IT “hustle”: the red queen principle and competitive 
necessity 

- Interorganizational economics: transactions costs, incomplete contracts 
. Drivers of transactions costs: uncertainty, asset specificity, 

infrequency 

. Results/Risks: Poaching, Shirking, Opportunistic Renegotiation 
. Sources of oursourcing value: scale, scope, specialization 
. Prevented by: ownership, contracting, monitoring 

- Economics of information systems 
. Benefits: cost, quality, timeliness, service, variety 
. Valuing intangibles (reverse NPV) 
. Decisions with or without numbers 
. IT as an option 
. Risks: project, functionality, technical, financial, systemic 


b. IT-enabled/related strategies in practice 

- From competitive advantage to competitive necessity (Baxter) 
. Resource based competitive advantage 
. Problems of sustainability 

- Signaling, Screening and Target Marketing (Capital One) 

- Using information to beat up on your competitors (Phillips; Cap One) 
introduction to newly vulnerable markets 

- Evaluating the relative risks of IS projects (Microsoft) 

- Evaluating the risks and structuring the deal for IS outsourcing (CSC/GD) 

- Managing partnership risks for a technology product (DVFS) 
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Some old views of IT Strategy 






* Three types of systems 
— Strategic - leads to or maintains competitive advantage 
— Tactical - planning, information and management control 
— Operational- day to day operations (factory automation, 
transaction processing) 
+ Another Framework: McFarlan Strategic Grid 





Strategic Impact of Development Portfolio 








L H 
H Factory. Strategic 
Strategic Impact of 
Existing Systems 
18 Support Turnaround 
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The stock "success" stories of IT & competitive 
advantage 





+ American Airlines SABRE system 

— Progression of electronic markets 

— Advantage through network externalities 
+ American hospital supply ASAP 

— You be the judge 


+ McKesson Economost 
— Non-sustainable competitive advantage 
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Competitive Advantage 





+ Definition: Ability of a firm to earn supranormal 
profits (rents) 
+ Supranormal profits are revenues in excess of the 
user cost of all inputs 
— labor, materials, purchased services 


— user cost of capital assets 
— user costs on other types of intangible assets 


» Brand names, patents, ... 
* Not necessarily related to accounting profits but 


should be reflected in stock price 
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Sustainable competitive advantage 





+ A factor or set of factors can lead to sustainable 
competitive advantage if: 
— Affects firm value in a positive way (advantage) 
— Not too many competitors can imitate it (competitive) 
— Can keep it up (sustainable) 
* Which of these conditions usually holds for IT 
investments? 
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Some views of IT and strategy 





+ Capital cost as an entry barrier 
— “Nobody can possibly afford to match our investments in IS” 
» Variant 1: First-mover advantage (unqualified) 
— When is this true? (What does it assume about the technology?) 


+ “Hustle” as a strategy 


— “We can make it better, stronger, faster...” 

» Variant 1: “We just try harder” 

» Variant 2: “Competitive advantage through operational efficiency” 
— What does this assume about your competitors? 
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Some views of IT and strategy con't 





* The "Red Queen Principle" 
— Strategic Necessity 
— When is this OK? 


» Investment has negative NPV when evaluated on its own 
(against the base case of "things as they are now") 
» Notenough unmeasured or intangible benefit to make it 
positive NPV 
» ... but not doing it is even worse 
— What happens when the IS manager cries "competitive 
necessity" too often? 
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Thinking about strategy 





* Generic strategies 
- том 
— Core competencies 
— Customer driven focus 
Cost leadership 
— Differentiation 
— Market niche 
* Specific elements/Sources of competitive advantage 
— Resource-based view of the firm 
— Network externalities 
— Product differentiation 
— Custoer differentiation 


— Search costs ` 
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Thinking about markets l: 
Perfect competition 


т е =‏ ا 


+ Large number of buyers and sellers 
— No actor has influence on price 
* Homogenous product 
— Perfect substitutes 
+ Information efficiency 
— Full, uniform information about price and product 
* Free entry 
— Zero economic profit 


Examples: Most commodities (e.g. wheat, polyethylene) 
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IT and perfect competition 


* Impact of cost lowering IT investment 

— Short run - lower cost firms can earn profits 

— Long run - all producers must match investments 

— What happens to firms that don't make the investment? 
+ All benefits passed on to consumers 


Y 


IT is a competitive necessity, not a source of 
competitive advantage ! 
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IT may drive markets toward perfect competition 


* Homogenous product 


— IT allows products to be reverse engineered 
— Flexible manufacturing allows mass customization 
+ Information efficiency 
— IT can reduce search cost 
— Eliminates informational inefficiencies ("Big Bang at the 
LSE”) 
+ Free entry 
— Lowers entry barriers by reducing scale economies 
— Shorten time to entry by allowing faster design 
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Thinking about markets II: 
Monopoly 


* Characteristics 


— Single producer, multiple buyers 
— Unique product - no substitutes 
— Entry not possible 
+ Appears as a result of government regulation, 
ownership of critical inputs or technologies, 
anticompetitive behavior, scale effects 
+ Inefficient from a social standpoint 
+ Mainly an analytical device 
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Ways IT can be used by а monopolist 





* Create a monopoly? 
— Unlikely, but possible (we'll talk about this later) 
— Мау be useful in maintaining monopoly 
+ Lower cost 
— Can increase profits and create consumer value 
* Price discrimination 


— Charge as close as possible to willingness to pay of each 
consumer 


— Example: customer segmentation systems 
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Frameworks for talking about strategy 





* Value Chain 

* Five Forces 

* Three Generic Strategies 
* Extensions 


REMEMBER: These are tools to help you think through 
problems, not cookbook solutions. In addition, there are 
numerous other context-specific frameworks. 
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Value Chain - Activities 





Support 
Activities 


Primary 
Activities 
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Organization 





Human resources. 





Technology 





Purchasing 








Inbound | Operations 
Logistics 








Outbound 
Logistics 





Marketing & 
Sales 





Service 





From: Porter & Miller, 1985 











Value Chain - System 











Supplier > Firm > Channel 


> Buyer 





From: Porter & Miller, 1985 


€ Identify where value is created outside the firm 
— Сапа firm use IT to appropriate this value? 
— Are there additional opportunities to create gains from trade? 
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Five competitive forces (Porter, 1980) 








Bargaining 
Power 





Suppliers م‎ 





Bargaining 
Power 

















Threat of substitutes 





Substitutes 
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Buyers 

















* Create entry barriers 
— Network externalities (proprietary 105) 
— Build switching costs into buyers/suppliers 
— Use systems to leverage unique assets 
* Reallocate bargaining power 
— Reduce supplier search cost/price uncertainty 
— Understand consumer preferences 
— Selectively provide information to consumers 
* Reduce rivalry 
— Differentiate products 
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Some possible IT influence on five forces 















Three generic strategies 


Strategic Advantage 


Uniqueness Low cost position 





Differentiation Overall Cost 
Leadership 






Strategic 
Target 





Segment 
Only 


* Porter (1980) 
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Why only 3 strategies? 
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Summary 


* Need to understand competitive dynamics of the 


industry 
+ Use the basic frameworks to help you think about 

competition 

— What type of competition do you face? 

— What types of market inefficiencies are exploitable? 

— If you assume that a system is strategic, it probably isn't 

+ What makes a strategic system may be very different 

in different industries 
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Competitive advantage 
due to market imperfections 


* Huge literature on various types of market 
imperfections 

* Will focus here on several that are relevant for IT 
investments 
— Resource-based competitive advantage 
— Search costs 
— Product differentiation 
— Customer differentiation 
— Network externalities 

+ An understanding of (some of) these may prove 
useful for your case assignment 
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Competitive Analysis of IT Impact 
OPIM 210 - Lecture 3 


1-Ногп Hann 





ОРІМ 210 - Lectures 2,3 - IT and Strategy - LH. Hann and L. Hitt 








Frameworks for talking about strategy 


o 


+ Value Chain 

* Five Forces 

* Three Generic Strategies 
+ Extensions 


REMEMBER: These are tools to help you think through 
problems, not cookbook solutions. In addition, there are 
numerous other context-specific frameworks. 
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Value Chain - Activities 









































Support Organization 
Autos Human resources. 

Technology. 

Purchasing 
Primary 
Activities | Inbound | Operations | Outbound | Marketing & | Service 

Logistics Logistics | Sales 

From: Porter & Miller, 1985 
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Supplier > Firm = Channel > Buyer 





From: Porter & Miller, 1985 


• Identify where value is created outside the firm 
— Cana firm use IT to appropriate this value? 
— Are there additional opportunities to create gains from trade? 
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Еме competitive forces (Porter, 1980) 
Entrants 
Threat of entry 
Bargaining Y 
Power ۴ 
Suppliers Competitors Buyers 
Bargaining 
ey Power 
А 
Threat of substitutes. 
‘Substitutes 
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| Some possible IT influence on five forces 


* Create entry barriers 


(+) Network externalities (proprietary IOS) 
(2) Build switching costs into buyers/suppliers 
(3) Use systems to leverage unique assets 
* Reallocate bargaining power 
4 Reduce supplier search cost/price uncertainty 
(5! Understand consumer preferences 
Га) Selectively provide information to consumers 
* Reduce rivalry 
(ђ Differentiate products 
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Three generic strategies | 


Strategic Advantage 


Uniqueness Low cost position 








Differentiation Overall Cost 
кк Leadership 
Strategic 
Target 
Segment 
Only 


+ Porter (1980) 
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Why only 3 strategies? 











pik 
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Competitive advantage 
due to market imperfections 





+ Huge literature on various types of market 
imperfections 

* Will focus here on several that are relevant for IT 
investments 
— Resource-based competitive advantage 
— Search costs 
— Product differentiation 
— Customer differentiation 
— Network externalities 

* An understanding of (some of) these may prove 
useful for your case assignment 
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Resource-based competitive advantage 


* Idea: "Ownership" of one critical item makes an 
overall strategy hard to replicate 


+ Sometimes IT can be used to create a unique 
resource 
— Rosenbluth travel getting huge market share in Philadelphia 
from “IT” 
— Sometimes the resource is an installed base of users 
(switching costs, sunk investments or network externalities) 


* More likely: A magnifying glass theory 
[^ — IT rarely creates competitive advantage on its own 
— However, IT is very good at magnifying existing advantages 
— Ex: BZW 
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Search Costs 


+ Idea: Price charged by producer is not the cost faced by 


the consumer because finding products and/or prices is 
costly 
+ Search costs: 
— travel 
— opportunity cost (time) 
— losses because cannot identify lowest price 
+ Search costs hurt consumers in two ways 
— Direct increase in purchasing cost (pure waste) 
— Allows producers to earn rents (increase prices) 
* Social loss 
— Some people who would buy don't 
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Search and strategic IT 


+ IT lowers search cost 
— Intensifies price competition 
— "Winner take all" markets 
— Shifts competition onto other dimensions 
* Strategic use of search cost (Bakos) 
— Want customers to find your product (product search) 
— Don't want them to easily compare price unless you are low 
cost (price search) 
— |n practice 
» Why don't many web sites have price information? 
» What has happened to price search agents? 
» How much of this has or is going to happen on the net? 
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Product Differentiation 


a ere ee 


+ Idea: when products are not all the same and 
customers have heterogenous preferences, firms can 
have market power over a small group 

+ Many possible dimensions to differentiate products 

— Time 
— Intangible attributes: service, quality 
— Physical attributes: color, size, 
+ Examples: clothes, airline tickets 
* Note: Two types of differentiation 
— Vertical - build a better product (Yugo vs. Mercedes) 


— Horizontal - position yourself in *product space" away from 
your competitors (red and blue cars) 
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— 


Differentiation alone is not sufficient 


+ Ifall producers have free entry into every segment, 
no competitive advantage 
+ Factors that augment differentiation 


— Standards - ex post switching costs for ex ante identical 
products 

— Search cost - can enhance effects of differentiation when 
products are not comparable 


— Limited number of competitors - firms locate away from each 
other 


» Example: airlines 


— Careful targeting plus small market inefficiencies can create 
profitable niches 
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IT and differentiation 


* IT allows production to be more flexible 
— Allows customer needs to be better satisfied (good) 


— Allows producers to extract some of this value (neutral to 
bad) 


— Differentiation may reduce rivalry between firms 
* Allows customer needs to be better identified 
— Micro-segmentation (generally good) 
* An example of the options value of IT: May allow you 
to meet specialized customer needs in the future 
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Customer differentiation: 


Price Discrimination 


* Third degree 
— Price each group of customers differently based on observed 
characteristics 
— Examples: student discounts, discounts to WWW users 


+ Second degree 
= Offer different price-product bundles that are attractive to the 
"right" customers but not others 
— Examples: student versions of software 
• First degree 
— Figure out each persons willingness to pay and charge them 
that price 
— Examples? 
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Customer differentiation: 
IT and Target Marketing 


ا ا س ا 


+ Idea: know your customers 
— Not all customers are equally profitable 
— Not all firms know the profitability of their customers 
— Even if they did know, not all firms can act on it 
» Service commitments 
» Regulation 
» "Falling in love with a strategy" 
+ Creates an enormous opportunity for a flexible, 
informed entrant 
— Signet Bank story 
+ Simplistic responses can wipe out competitors 
— Average cost pricing is often the culprit 
* The market for lemons (Akerlof) 
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Profit Distributions and Skew Curves 
А 
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Network externalities 


+ Idea: in some products, the value of adoption 


increases with the number of existing users 
+ Gives advantages to producers whose product is 
adopted first 
+ Example: internet browsers, spreadsheets 
+ Many IT related products show these effects 
— airline reservation systems 
— operating systems 
— software 
— videophones/videoconferencing 
* What is your strategy here? 
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+ Need to understand competitive dynamics of the 
industry 
+ Use the basic frameworks to help you think about 
competition 
— What type of competition do you face? 
— What types of market inefficiencies are exploitable? 
— If you assume that a system is strategic, it probably isn't 
+ What makes a strategic system may be very different 
in different industries 
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Hardware 
OPIM 210 - Lecture 6 
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Bits and Bytes 


* Computers do all computation using the 
binary number system (0, 1) 
— Counting order: 0, 1, 10, 11, 100, 101, 110, 111 
— Programmers and hardware designers also use 
hexadecimal, which assigns a number to each 
combination of 4 binary digits 
0000-0 010125 1010-A 1111=Е 
0001 =1 0110=6 1011=В 
0010=2 011127 1100=C 
0011=3 1000 = 8 11012 D 
0100-4 1001-29 1110-E 
Good for handling large numbers: 65520 = FFFOH = 1111111111110000 
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Bits and Bytes 


+ Letters and symbols are usually represented by 8 
binary digits (a byte) 
— Two systems: ASCII (common), EBCDIC 
— Example (ascii): letter 2 = 90 decimal = БАН = 
01011010 
— Note: hexadecimal usually has an H atthe end. Binary 
and decimal are usually assumed from context 
» Don’t confuse ascii characters and numbers: 
» The ascii number 1 is 49 decimal or 31H 
+ Numbers are either represented directly (integers) 
or using a floating point format 
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Some common sizes of things 
———— — 


* Modern microprocessors typically can handle single 
numbers either 32 or 64 bits long 
* Computer file sizes are usually measured in kilobytes 
(1 K = 1024 bytes) 
* Memory is sold in megabytes (1MB = 1048576 bytes) 
+ Hard drives hold 500 MB to ~8 Gigabytes (GB - 1024 
MB) 
* Easy way to remember: 
— Kilo: 219 
— Mega: 220 
— Giga: 2% 
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Why Binary? 


* Old days: Analog (ex. old/local phone lines) 
— Complex fabrication process 
— Never really accurate (ncise, attenuation) AA 
— Hardware highly specialized 

* Modern: Digital (ex. new long distance lines) 
— Virtually error free (especially with error correction) 
— Easy conversion back to analog 
— Can use simple building blocks to build circuits 
— Allows construction of general purpose computers 
— Binary is the simplest digital representation 
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Components - Memory 





E 
Read or write и 
А 4-bit Memory with parity 

€ Types of memory 

— DRAM - Dynamic Random Access Memory 

— SRAM - Static Random Access Memory 

— ROM - Read only memory 

— EPROM/EEPROM - Programmable Read Only Memory 
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Size/chip 
Speed 
Volatility 
Price 


Applications 


Memory Comparison 


Volatile 
(needs refresh) 
Inexpensive 
($5 MB or less) 
Main memory 
Video memory 





Comes in 


30/72 Pin SIMM 
DIMMs, others 


Smaller 
up to ~1Mb 
12-25 ns 


Volatile 
(needs power) 
Moderate 
($20-250/MB) 
Cache memory 
High performance 


High-end video (VRAM)| 


Chips 


| Read Only Memory | 


Electrically Eraseable 
Programmable ROM 
Smaller 
64K-256K 
varies but slow 
(often >100 ns) 
Non-Volatile 


Depends 


‘Start-up programs 
Settings 
Mass Storage (EE) 
Chips 
Cards 








Special flavors 








EDO, SDRAM 
Dual Port. 








Flash 
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How microprocessors work 
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DECODE 
UNIT 











What determines processor speed? 





* Fabrication technology 

* Clock speed 

* System bus width (8-64 bits) 

* Caching (internal and external) 

* Ability to execute instructions in parallel 
— Intelligent caching/pipelining 
— Branch prediction 

* Specialty processors (FPU) 

* Instruction set complexity 
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Performance considerations 


+ Speed of data path between fast devices 
— High speed local bus for disks and video 

* Specialized processors to balance workload 
— Math coprocessors for FP/Matrix operations 
— DMA controllers for block data transfer 


* Exploit speed hierarchy of memory 


Fast + 





IntemalCache _ Extemal Cache Main Memory Mass Storage 





Frequently + 
Used 
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The endless debate: CISC vs. RISC 


+ CISC (Complex Instruction Set Computing) 


— Many instructions (can be 7100), variable length, variable 
execution time 


Advantage: flexil , easier programming 
Disadvantage: complex to build, overhead to handle flexibility 
— Examples: Pentium, Motorola 680x0 family, Intel 80x86/Pentium 
+ RISC (Reduced Instruction Set Computing) 
— Limited set of instructions, same length, same execution time 
= Advantage: simpler design, faster clock speed, can be parallel 
— Disadvantage: increased complexity in programming 
— Examples: PowerPC 604, DEC Alpha 
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Which is faster?... it depends 





Software optimization is different 


— CISC software can run much slower if RISC processor 
needs to emulate instructions (ex: early PowerPC) 


— Optimized RISC code can be more efficient 
— Most software is optimized for CISC 
* RISC is generally better for narrow applications 


— Video, matrix processing, printers, engineering 
workstations 


Clever design tricks have kept CISC ahead 
— Pipelining, parallel processing 
+ Ultimate winner: 2 ... maybe hybrids 
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Mass storage 

















* Relatively slow, high capacity storage 

* Major examples: hard disk, floppy disk, tape, CD-ROM 
* Others: Optical, Magneto-Optical, Semiconductor 

* Historical: paper tape, punch cards, cassette tape 
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Types Fixed i 1 Recordable 
Disk Packs Non-recordable 
Speed Fast Slow varies alot Intermediate 
>5 MB/sec. ~1 МВ/тїп.__ | several MB/min. | 200KB-1.5MB/s 
Access Random Sequential Random 
Removable ___| Not usually Yes Yes Yes 
Capacity 100MB - 16GB 700K - 3MB limited by length ~600MB 
> often ~500МВ 
Price - Drive $50/GB - $3050 Varies $200- Std: $100-$500 
>10K Record: $.5-1К. 
Price - Media na $.25/MB ` varies, often $1/disk record. | 
<$.1/MB | $<1/disk mfg. 
Applications Primary mass — Backup/ransport Backup Archival 
Storage Software dist. Archiving Software/MM 
dist. 
Reliability Long Shorter . Reliable if Very reliable 
сап be damaged easily damaged | handled properly 
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Mass storage issues 


* Speed determined by multiple factors 
— Channel speed (IDE vs. SCSI) 
— Bus Speed (ex. ISA, EISA, PCI, VL) 
— Seek time (latency, interleave, track-to-track time) 
— Software drivers 
* Trend: high capacity removable systems 
— Zip and Jaz Drives 
— Non-volatile silicon devices gaining popularity 
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Output devices - Video 


+ Video 


— Monitors: interlaced vs. non-interlaced, dot pitch, 
scan frequency 


— Flat panel: active vs. passive matrix, size 


— Mideo accelerator cards: memory, processor, 
compression (MPEG), software drivers, data 
transfer rate 


* Trends 
— Intelligent controller cards 
— Large, flat monitors 
— Large semiconductor screens (14" Active Matrix) 


OPIM210 - Lecture 6 - Hardware 198 





Video - Compression 


æ Video images take enormous amounts of space 
— single 1024 x 768 image in full (24 bit) color = 2MB 
— refresh rate at 30 Hz = 60 MB/second 
* Different compression strategies 
— Video: MPEG - skip frames and interpolate 
— Still: JPEG - trade size and quality 
— Most video/audio based on lossy compression 
* Hardware compression often faster/better 
— May be only way to do real-time compression 
— Compression algorithms still developing 


ОРІМ 210 - Lecture 6 - Hardware 158 


Output Devices - Printers 


+ Dot matrix 

— Inexpensive but moderate print quality 

— Can be extremely fast 

— Color not remarkably more expensive then BW 
* Ink Jet 

— Inexpensive, better print quality, low-cost color 

— Trend toward increasing sophistication and speed 
* Laser 

— High quality (600 dpi common), can be fast 

(20ppm) 
— Color is still expensive but price is falling 
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* Keyboard 
* Mouse 
* Pen 
+ Joystick/Game pads 
* Digital camera 
* Digital audio 
— Voice recognition 
* Scanners 
* Speciality devices 
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Input devices 


Putting the parts together: Systems 





Disk Drive 





















































Video Controller] Keyboard Сп Disk Controller 
$ $ $ 
| BUS ћ 
$ + 
Processor fo Processor] 
ROM (CPU) 

+ Printer 
€ Bus моба 

RAM - Other. 











• Simple PC (typical around 1990) 
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Device Interconnections 





* System buses 
— ISA (Industry Standard Architecture): 8Mhz x 16 bit 
— PCI: 33 Mhz x 32 bit 


— Others: VL, NuBus, Microchannel (MCA), EISA 
* Specialty buses 
— AGP: Accelerated Graphics Port (video to memory) 
— Memory buses 
* External 
– SCSI 
— USB (keyboards, mice) 
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Communications Technology 






11-Ногп Hann 


ОРІМ 210 - Communications and Networks - Hann and Hitt 





———— 
Outline 


* Communication basics 
* Introduction to Local Area Networking (LAN) 
* Introduction to Wide Area Networking 
* The internet 
— ... as a wide area network 
— encryption and network security 
— features and services 
* Other topics as time permits 
— hacking... and why you should care about network security 
— internet to the home 
— others? 
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Communication Basics 


Channel 
Sender Receiver 


Analog vs. Digital 

— Conversions 

Protocols (rules for using the channel): TCP/IP, UDP... 
Communication direction: simplex, half-duplex, full-duplex 
Timing: Synchronous vs. Asynchronous 
Switching: channel, message, packet 
Channel type: cable/fiber/wireless & public/private 

















* 


• + • + + 
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Telecommunication networks: 
Circuit vs packet switching 
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Message vs. packet switching 
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Connectionless vs. 
connection-oriented services 


* Connection-Oriented Service (e.g., TCP) 
— Acknowledgements 
— Flow Control 
— Congestion Control 
* Connectionless Service (UDP) 
— No Acknowledgements 
— No Flow Control 
— No Congestion Control 
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ISO Architecture (standard) 


* 7 Layers 
— Application (7): how programs use services 
— Presentation (6): syntax/format of transmission 
— Session (5): setup and terminate data streams 
— Transport (4): make sure data gets there 
— Network (3): how paths are established 
— Data link (2): how devices use the network 
— Physical (1): electrical and physical connection 
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Internet Protocol 





Application L.: Provides services fo user Layer 5 
Transport L.: Segment mess. to packets loyer 4 
Network L.:Routing packets from source to dest.Layer 3 
Data Link: Moves packet from node to node Loyer 2 
Physical L.:provides physical medium Loyer T 
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Local Area Networks (LANs) 





* Connects computer together at a location (local) 
* Dominant network topologies 
- Bus 
— Ring (e.g. Token ring) 
– Hub 
* Hardware 
— Network interface cards for computers 
— Cabling (UTP, coaxial) 
— Gateways, hubs, repeaters 
— Servers (print, file, communication) 
* Network operating system (NT Server, Novell NetWare) 
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LAN, BAN, and CAN 
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Why build LANs? 


* Share peripherals 
* Access to data 
* Multiuser software 


* Connect to other networks 





* Migrate from mainframes to client-server 
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The move to client server 


* Advantages 
— Smoother growth 


— Effective use of resources (computing power, shared 
devices) 


— Cuttransmission costs 


— Faster 

* Disadvantages 
= Administration 
— Security 
— Data integrity 
— Standardization 
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Bridges and Routers 
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Bridge Router 
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The Internet... Technology 


* What is the technology behind the internet? 
— A data network 
» High volume lines (backbone) between routers (NAPs) 
» Regional networks by common carriers and others 
» Access resellers (UUnet, AOL) 
— A packet switching communications protocol 
(TCP/IP) 
— A naming and addressing convention 
» IP, and Domain Naming Services (DNS) 
— A set of communications "services" 
» FTP, HTTP, Gopher, Telnet... 
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A few important facts 


+ Large and growing rapidly 
— Number of users doubles (or more) each year 
— In 1995, over 120,000 domains 
— Estimated 50* million users 
* Now open for business 
— Conversion from public to private in 1995 
— However, commercial content not socially 
welcome everywhere 
* No *owner" 


— A semi-formal set of standards and access 
agreements with some government support 
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Expert Systems/Artificial 
Inteliigence 





Il-Horn Hann 





What is AI? 


* Artificial Intelligence 
— Characteristics of human intelligence 
— No self-awareness 


* Brief history overview: 


— Term coined in 1956 in Dartmouth by John 
McCarthy 


— Early development: Feedback mechanism and logic 
theory 


— Died out, but has recently staged come back 

















What is AI? 


* Disciplines: 
— Expert systems/Neural networks/Genetic 
Algorithms 
— Natural languages/Human sensory 
capabilities/Robotics 
• Issues 
— How do you know what its reasoning process is? 
— Dealing with environmental change 


— Data required to get stable behavior 























































































































Expert System 

• What is it? 

— Knowledge base, inference engine, UI 

— Mimics the expert No [reges] 

— If-then rules a NO gr pus 

— Top-down approach i = mal ee mm 
* Characteristics eal In j| Eel 

— Solve problems = Eagle 














— Understand information 


— Can learn 








~ 








Expert Systems 


* Examples 
— Campbell's Soup: Giant cookers 
— Banking: Loan application, Stock pricing 
— Others: 
* Analysis: Medical, oil exploration, bank loan 
* Repair: Automobile, computer, satellite 








Natural Language Systems 


* Accept, interpret, and execute instructions 

* Goal: natural interaction between computer 
and user 

* Examples: 


— Database query: “Let me see the average 
salaries by job description in the marketing 
department" 


— Conversation systems 











Human Sensory Simulation 


* Seeing, hearing, speaking, and touching 
* Examples: 
- Voice recognition 
* complex task 
* IBM’s voice system, credit card numbers, etc. 
— Vision input systems 
* assembly line inspection robots 
— Character recognition 
* Apple's Newton 











- 


Neural Networks 


* Parallel: Human brain 
— Neurons, dendrites, synapse 
— Firing signals, basis for processing binary numbers 
— trillions of neurons in the human brain 




















Neural Networks 


* How they work 
— Bottom-up approach 
— Input layer, output layer 


— feed-forward networks 
— backward propagation 
Qs 














Genetic Algorithms 


The GÀ lingo 


chromosome =E 



































Communications Technology II 


Il-Horn Hann 
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Internet Security 





* Security: 
— Secrecy 
— Authentication 
— Nonrepudiation 
— Data integrity 
* Security approaches 
— Passwords 
— Cryptography 
— Firewalls 
— Secure protocols 
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Internet Commerce Paradigms 





* E-mail verification 


* Commerce server 
* SET protocol 


* Digital cash 
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Elements of Cryptography 
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( PlainText “у. ——/ CipherText } - { PlainText 
incryption Algorithm [Decryption Algorithm | 
(P E | C-EyP) || РЕИС) | 
Encryption Key [Decryption Key 
K | | H 
Symmetric Key Algorithm 





Same key for encrypting 
and ir 
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Public key algorithms 





Public Key 


T == P = Dy(Ex@)) = DxEn®)) 








ОРІМ 210 - Communications and Networks - Hann and Hitt 














Message ready for 
transmission 


When Bob encrypts his message with his private key, 
we say that Bob has digitally signed the message. 
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Secrecy and Authentication 

















Message ready for 
transmission 
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Public and symmetric key 





* Public Key 


» Users establish a public key, available to others, that can 
encrypt messages that can only be decoded with a private 
key held by user 

» Main issue: trusting the server that provides public keys 

» Can be used to create digital signatures 

» Most common: RSA 


* Symmmetric Key 
» Parties establish a key in advance 


» Main issue: need to know with whom you will communicate 
in advance 


» Most common: DES 
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Public Keys 





* Each person has a pair of keys for H encryption and K 
for decryption 


* Make H publicly available 
+ Alice uses Bob's Н to send him a private message E,,(P) 
* Bob decrypts with K 
= P=D,(E,(P)) = D4E«(P)) 
— Мо опе else knows K 
* Works as long as 
— Kis really kept secret 
— Hard to compute K from H 


— Getthe correct H from some trusted source 
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Message Digests 





Many4o-one 
| posh function 




















+ Properties of the hash function 
— 1.It is impossible to recover the original message 
from the message digest. 
— 2.If the hash function is applied to two different 


messages, then the resulting message digests are 
different with very high probability.. 
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Message Digests: how it works 





SENDER RECEIVER 
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Certificates 
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Certificates con't 


ОРІМ 210 - Communications and Networks - Hann and Hitt 











How the Commerce Server Works 
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SSL (Secure Sockets Layer) 


How it Works: 
1) Bob clicks on a link that takes him to a secure page. 


2) The Server sends to Bob its certificate for this page which includes the server's public- 
key. This certificate has been encrypted with the Certifying Authority's private-key. 
(Actually, message digests are used.) 


3) The Client (Bob's machine) decrypts the Server's certificate using the Certifying 
Authority's public-key, which has been downloaded previously on a certificate of its own. 
The Client then sends the Server a session key. Before sending the session key, the Client 
encrypts it with the Server's public-key. 


4) The Server decrypts the session key. All further correspondence between the client and 
server is encrypted with the session key. 
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Public Key Algorithm: 
Diffie-Hellman Key Agreement 





* Agree on a shared, private key with insecure 
communication 


— Alice and Bob each choose a (private, public) pair 
of values independently 


— Each sends the public value to other 


— Construct shared key from own private value + 
other's public value 


— Can't construct shared key from the two public 
values 


This segment of the presentation courtesy of Chris Dellarocas at MIT 


OPIM 210 - Communications and Networks - Hann and Hitt 








| Arithmetic Preliminaries 





+ x mod p = remainder after dividing x/p 
— 29 mod 13 = ?? 
gg == g^" 
а ley 
given g, x, and p 
— easy to compute g“ modp given g, x, and p 
— (very) hard to compute x such that y = g* mod p 
— Called discrete log problem 
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Diffie-Hellman Key Creation 


* Large prime p, integer g«p are public 
knowledge 
* Alice picks a secret number a 
— send X = g^ mod p over insecure channel to B 
* Bob picks a secret number b 
~ sends Y = g^ mod p over insecure channel to A 
* Shared secret key is 2“ modp 
— Alice and Bob can both compute it 
— Darth can't compute it from just дг and g^ 
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A few comments on cryptography 





* Probably technically secure 
» Most cryptography systems rest on the assumption that 
certain mathematical operations are “hard” 
» Breaking a system that does not change keys is only a 
question of time 


* ... but cannot control the human element 


* May be illegal in some countries 


— Governments generally restrict quality of 
cryptography available 
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Security: Firewalls 





* A technological barrier that isolates an internal 
network from the outside world 

* Some types of firewalls 
— Screening routers - choose which packets to pass 


— Bastion hosts 


» intemal net does all outside communications with this 
server (called a proxy server) 


» External requests are all passed to this server 
» May be protected by another screening router 
» Generally this server is stripped of all software except 
security software and required services 
* This is a complex technology (up to 200K/host) 
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Client-Server Security: Kerberos 





+ Idea: never send passwords across a 
network (even encrypted) 
— Make a physical connection (sneakernet) to establish a 
password for use between client and server 
Server sends client an encrypted message that includes a 
session key and a stub (maybe multiple) 
Client can decrypt the session key and stub with password 
Stub and request sent to file server using session key 
Server decrypts message; checks stub for authentication 


Can get multiple tickets at once (don't need to keep 
password in memory) 


Tickets expire (time«« time to crack encryption) 
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World-Wide Web 





* A client server architecture using a standard 
set of protocols 
— Servers running special software that house and deliver data 
and run programs 
— A Web Browser (client) 
— A set of protocols and languages 
» HTTP - hypertext transfer protocol 
» HTML - hypertext markup language 
» emerging standards for JAVA/Active X 
— Also integrates other internet services (e.g. FTP) 


» Unusual feature: when HTTP connection established, 
server is informed of what types of services/formats the 
client can handle 
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Interesting Internet/Web Technologies 





* Real-time Audio, Video 

* Teleconference and internet phone 

* Virtual reality and animation 

* Electronic cash 

* Search engines and information retrieval 
* Emerging electronic markets 

* Traffic profiling and analysis 

* Others? 
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Information Systems Outsourcing 


OPIM 210 - Fall 1998 
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What is outsourcing? 





* Outsourcing 
— Using an outside vendor to perform an activity that would 
normally be conducted in-house using your own staff 
* Why do people outsource? 
— Vendor advantages 
— Better use of scarce resources 
— Internal disadvantages 
— Financial concerns 


• Forms 
— Total outsourcing: Take my IS shop... 
— Project-oriented: Build me a system 
— Process outsourcing: Do my payroll, manage my inventory 
— "Воду Shop”: | need five IS people for a month 
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Link to managment theory 





“Core competencies” 

• Do only things you are advantaged at 

• Trade with others to get complementary inputs 
“Resource-based competition” 

• Defensive measure 


• Get par with your competitors 
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A simplistic (but partially correct) view... 





• Vendors are wonderful 


— Economies of scale: bigger is cheaper 
* operating equipment (networks, mainframes) 
* investment in new technologies 
— Economies of specialization: narrower is cheaper 
* better management 
* better staff and career development 


— Economies of scope: combining is cheaper 


* Vendors are evil 


— “The are not your partner because you don't share the 
profit motive" 


— *How can they possibly be cheaper if they use my staff 
and my facilities... there must be hidden pitfalls" 
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Economists perspective on outsourcing 


* A tradeoff 
— Efficiency gains from using the “best” provider 


— Transaction costs of going outside the firm 
+ Arises due to “bounded rationality” 


* Transactions costs 


— Explicit costs: searching, writing contracts, monitoring, 
enforcing... 
— Implicit Costs: Transaction Risks 
* Poaching - theft of resources in a way that damages owner 


* Shirking - deliberate underperfomance on activities difficult to measure 
and claiming full payment 

* Opportunistic renegotiation - when an unexpected event makes two 
parties less than equally committed to a continued relationship, the party 
that 5 less committed can extract more value 


– Cost Drivers: Uncertainty, infrequency, asset specificity 
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Ways of minimizing transaction risks 





• Governance Structure (Williamson, Coase) 


• Contractual design (standard provisions) 


— Monitoring and Incentives (see “Org. Design” Notes) 
• Ownership of essential assets 
• Reputations 
• Bonding 


• Others (situation specific)? 
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Transactions cost economics 





Match the appropriate “governance structure" to 
characteristics of the transaction (Williamson) 

















Asset Specificity 
Frequency Non-Specific Mixed Highly Specific 
3 Neoclassical 
Occasional Contract 
Markets 
Relational Unified 
Recurrent Contract (Vertical Integration) 
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Incomplete Contracts Theory 





Insights: 
* Contracts are incomplete 


* There may be opportunities for mutual gain that can't be 
specified or enforced in a contract 


Story 
* Firm A and Firm B write a contract 


* Firm A could make a specific investment that benefits firm 
B (more than cost), but isn't valuable to any other trading 
partner 


* Knowing that once investment is made, Firm A has no way 
to recover cost, won't make the investment 


==>Incompleteness changes the nature of the relationship 
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Solutions: Allocate bargaining power 
= 
Use “hold-ups” to provide bargaining power 
• Ownership of critical assets 


• А role in trade 


CSC/GD Case 


• CSC pays up front for some fraction of expected future 
gains 


• GD gives them bargaining power by transferring IT 
assets 


• CSC now has improved incentives to make investments 


— Contract specifies that CSC gets to keep almost all of 
the gains from cost savings 
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Bottom Line on Outsourcing 





* A substantial opportunity to improve economics 
of IS and other operations 


* Be aware of contractual risks 


* Manage the risks through careful contracting 
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IT and Productivity 























Stock | 
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Evaluating IT Investments: NPV 





+ Net Present Value (NPV): Today's value of all 
future benefits less future costs of a project: 


г. CR 


NPV =-1, + 5 
m (1+7) 





where: |, is the initial investment 
CF, is the net “cash flow’ in year t 
T is the last period the investment has any value (+ or -) 
ris the discount rate 


Procedure 
- Determine appropriate risk-adjusted rate of return (r) 





— Calculate value created and cost accrued each year (CF) 


— Use the formula 
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Other NPV Related Measures 


* Payback Period 
— Sometimes used for large, one-time investments: 
N 
Compute N that solves: > CF,-I,>0 
io 
* Investment Index 


— Used for crude selection among multiple projects 
when there are investment limits 
NPV 


Initial Investment 


* Internal rate of return (R): the discount rate 
that makes NPV = 0 
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Limitations of NPV 


* Need to measure all costs and benefits now 
and in the future 
— Both how much and when 
— Which are easy to estimate and which are hard? 
— Why is IT unusually difficult to evaluate? 


Why do managers invest in IT? 


| Rasen for inventing in IT (806) 











| 
| 


Source: Brynjoffsson and Hitt, “The Customer Counts", InformationWeek, 1996 
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Example of Intangible Value: Timeliness 





Product Lifecycle and Time to Market 


Машту 
Sales 
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— 
Time 


McKinsey: A 6 Month Delay on product with a 5 year life reduces total profits by 3396 
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Making decisions when not all costs and benefits 
are quantifiable 





+ A two step approach - reverse NPV (Kaplan) 
— Use the hard numbers to calculate an NPV 


— Determine the amount of incremental value that is 
needed to make the investment breakeven (NPV 


gap) 
— Decide: Is there enough intangible value to fill the 
gap? 
+ А common and poor alternative 


— Assume that all unmeasured costs and benefits 
are zero 
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Decision Analysis 


+ Problem Example: Merrill Lynch-Bloomberg 
— Merrill owns a 3096 of Bloomberg with veto power over 
sale of system to outside firms 
» Bond trading support system 
» Real time price feeds provided by Merrill 
» Analytics and system provided by Bloomberg 
— Michael Bloomberg wants to make Bloomberg's 
analytics available to other firms (for a fee) 


+ Question: What should the board of Merrill do? 
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Decision Trees: Merrill-Bloomberg Sale 


* Revenue from Sale $$$ 


Choices you make High - Market Efficiency $$$ 
Acceptance - Competitive Impact $$$ 
Ph 


Sell 
+ Revenue from Sale $ 


Low 
Acceptance - Market Efficiency $ 
- Competitive Impact $ 





Choices made by “Nature” 
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Analyzing Merrill-Bloomberg: Problem in 


their Terms 
_ + Revenue Тот Sale $$$ 
High - Market Efficiency $$$ 
Acceptance, - Competitive Impact $$$ 
Ph 
Sell р 
Low * Revenue from Sale $ 
Acceptance - Market Efficiency 3 
- Competitive Impact $ 
0 
Don't 
Sell 
о 








п | 





Correcting "Trap of the Vanishing Status Quo" 












n + Revenue from Sale $$$ 
High - Market Efficiency $$$ 
Acceptance, - Competitive Impact $$$ 
Pn 
Sell р 
Low * Revenue from Sale $ 
No Acceptance - Market Efficiency $ 
Don't Ету 0 - Competitive Impact $ 
Sell e t 
- Market Efficiency $$$ 
ис 9 - Competitive Impact $$$ 
Competitor 
Enters ө 
о 
- Market Efficiency $ 





- Competitive Impact $ 
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Real Options 


+ Idea 


— IT Investments have lead times 


» Making an investment now may give you the option to 
make adaptations or other investments in the future not 
possible otherwise 


— Some types of investment decisions are 
irreversible 


» Investing now eliminates or reduces the value of some 
types of future investments 


* Analysis of IT tends to focus on the former 
and less of the latter 
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Risks of Strategic Systems... 


* Identifying Risks (Clemons) 
— Functionality - doesn't do what you need 
— Project - can't get it done 
— Financial - too expensive or can't handle variability 
— Technical - can't be done 
— Systemic - world changes before project is done 
* Dealing with risks 
— Work with specific risks 
» Staged implementation at Bell Canada 
— Trade them off 
» Functionality vs. Technical risk at First Boston 
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Bottom Line 


+ Work with the numbers first (NPV) 


— Quantify the easy ones; be creative to identify and 
quantify intangibles 


— Reverse DCF for the rest 
+ Structure the decision process (Decision trees) 
— Understand the base case 
— Recognize the value of flexibility 
— Recognize the value of information 
* Identify and manage the risks 
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M 


istakes not to make 


+ Make investments on faith 


* Decide all IT investments are a strategic 
necessity and therefore don't need to be 
justified 

+ Ignore intangible benefits - these may be the 
most important 
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Lecture 18 - Building Systems: 
Intro to Systems Analysis 


Il-Horn Hann 
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* Systems development lifecycle 


+ Design methods & tools 


« Management issues in design 
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Models of the development process 





* Code and Fix (and later... "code like hell") 
* Process oriented models 
— Waterfall 
— JAD 
* Evolutionary models 
— Rapid prototyping 
* Data-oriented models 
— Information Engineering (used for database designs) 
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Structured Design 









Study the current system 
— Interviews, Questionnaires, Observations 
Build a logical model 

Determine objectives for new system 
Build new logical model 

Analyze alternative designs 


+ + + + 
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Other Evolutionary Methods 










* Rapid Prototyping 
— Build a version of the system after a few initial discussions 
using... 
» Paper (index cards, paper cutouts) 
» A packaged prototyping tool 
» A standard flexible tool like a 4GL 
— Development 
» Негабуеју refine prototype 
» Use as specification for full system 
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Designers Toolbox 





* E-R Diagrams 
— Define important data and relationship between them 
— Useful later for designing database structure 
* Dataflow diagrams 
— Resembles a simplified flowchart 
— Useful for mapping and understanding processes 
* Others 
— various Business System Planning (BSP) diagrams 
— OO design diagrams (e.g. inheritance structure) 
— Petri nets and other odd computer science tools 
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Data Flow Diagram: How? 





* Make a list of business activities: External entities, 
data flows, processes, data stores 


* create context diagram: show external entities and 
data flows to and from the system 


* Draw Diagram 0, the next level. Show general 
processes 


* Create a child diagram for each of the processes in 
Diagram 0 
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Data Flow Diagram:Common Mistakes 
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Context Diagram 


















































Customer. 














Accounting: 








Transaction data 
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Characteristics of failed projects 





+ Bad design practices 
— Too much focus on method; not on product 
— Fail to involve users/get the wrong users (Bob is available...) 
— Not have a clear business objective at outset 
* Bad project management practices 
— Developer optimism/over-aggressive scheduling 
— "Silver bullet syndrome" 
— Staffing problems: wrong size team/staff turnover 
— Skip steps (like analysis...) 
— Off-the-cuff project estimates 


Many others 
» Classic reference: Brooks, Mythical Man Month 
» Modern reference: McConnell, Rapid Development 


ОРІМ 210 - Lecture 18 Systems Analysis 18 














— 


OPIM 210 
IT and Organizational Design 


ll-Horn Hann 
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The Two Faces of Organizational Structure: 
Internal and External Organization 





* Internal Organization 
— Ford accounts payable - redefine processes 
— Hallmark - coordinate design teams 
— IBM credit- consolidate responsibility 
— Phillips 66, Tiger Creek - changing information and incentives 
— Other buzzwords: information based organization, high 
performance work systems, reengineering 


• External Organization 
— WalMart, Benetton - tight links to suppliers 
— CSC, Kodak, DVFS - outsourcing 


— Other buzzwords: network corporation, virtual corporation, 
value-added partnership 





OPIM 210 - IT and Organizational Design, Hann and Hitt 











Economic views of internal organization 


* "Organizational Architecture" 
— Allocation of decision rights 
» General and specific knowledge 
— Measurement systems incentives 
— Reward and punishment rules — 








* Limits on human information processing 


+ Human capital 
— Education versus specific skills 
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Organizational Architecture: Decision Rights 





"We've got to decentralize to be flexible... 
We've got to centralize for efficiency" (Scott Adams, Dilbert) 


+ Advantages of centralization 
— Chain of c i 





ani- Less ANS 








* Role of Information Technology 
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Decision Rights: The economic view 






“Collocate decision rights with necessary information" 
(Jensen and Meckling) 


* Two types of knowledge (Hayek) 
— General: easily communicated 
— Specific: difficult to communication or transfer 
» Have to be there 
» Don't know what you know (tacit) 
* Centralized vs. decentralized 
— Where does specific knowlege reside? 
— How easily can you exploit general knowledge? 
» Obtaining general knowledge 
» Communicating general knowledge 
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Another model: Communications costs 
O 
O о R 


O Commanders 
O~“ O S 
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Cowboys CX co Entrepreneurs 
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Organizational Architecture: Incentives 





+ Problem is to maximize value subject to: 


— Incentive compatibility: workers want to do what they are supposed 
to do rather than something else 


— Individual rationality: no one wants to quit 


* Tradeoffs between incentives and risk 
— If effort could be observed exactly, there are no problems 
» Because effort often can't be seen, pay based on output 
— Output-based incentives 
» Workers perform better when paid based on output but... 


» Because output is not perfectly measured or determined by effort this 
places risk on workers 


» Trick is to balance increased productivity with “cost” of risk 
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Organizational Architecture: Incentives 


* A good incentive system... 
— Focuses on the bottom line: Includes only factors that relate 
to productivity (output, effort) 
is Accurate: Minimizes risk by using good indicators of the 
organizational goals 
is Complete: Does not exclude key objectives 
» What happens if something is missing? 
» How can this be fixed? 
is Understandable 
resists Gaming 
* Role of IT 
— Monitoring 
— Changes nature of work 





1 
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Limits on human information processing: Bounded 
Rationality 





"The scarce resource is not information, it is the processing 
capacity to attend to information" (Herbert Simon) 


* Human limits 
— Cognitive limits: 7 */- 2 things in short term memory (Miller, 1956) 
— Can't know everything (price of IBM tomorrow?) 
— Evenif you did, may not help (information overload) 


* Information technology and human information processing 
— Communications, databases... 


— Massive computational power: parallel processors, 
supercomputers 


— Expert systems/Al 
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Human versus Machine Decision Makers 


Collecting 
Exception processing 


Insight 
Creativity Transmitting 


Storing 


Routine 
processing 
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Human Capital: Education and Skills 





* Two types of skills 
— General skills 


» “High level” scientific knowledge (reasoning, problem solving) 
» Applicable in a wide variety of environments 
» Often accumulated through education 

— Specific skills 
» Knowledge of how to solve particular problems (e.g. how do | 

run this lathe? What form до fill out for an address change?) 
» Tend to applicable in more narrow domains 
» Often accumulated through experience 
* Role of technology 

— Enhances some types of skills 

— Replaces some types of skills 

— Shift the type of skills required from specific to general 
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Organizational Design: Coordination of design 
variables 





* Complementarities (Milgrom and Roberts) 

— Design variables are complementary if higher levels of one 
design variable increases the marginal value of another 
design variable 

* Implications 

— Can't mix and match: Only certain combinations of 
organizational characteristics are likely to appear (in 
successful organizations) 

— Сап" just change one dimension 

» Attempting to change one dimension may make firm worse off 
than if they stayed with the "system" 
» Justification for reengineering (radical, coordinated change) 
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Hierarchies 





Design Variable 


+ Decision Making 





Traditional 
Hierarchy 


Centralized 
"Command and Control" 


+ Job Design Narrow 
“Positions” 
Procedures 
Monitoring Supervision 
Input oriented 
Reward Systems 
Tenure 
Promotion 
Knowledge 
General knowledge Centralized 
- Specific knowledge Unused 
Human capital Specific 
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Information Based Organization (Drucker) 





Design Variable 


+ Decision Making 


+ Job Design 


m 
Reward Systems 


Knowledge 
* General knowledge 


- Specific knowledge 
Human capital. 





Information-based 
Organization 


Decentralized 
“Empowerment” 


Broad/multiskill 
Job rotation 
Teams 
Team-based 
Outcome 

T 

Variable pay? 


Everywhere 





Local 
General (education) 
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Comparison 
Information-based Traditional 
Design Variable Organization Hierarchy 
+ Decision Making Decentralized Centralized 
"Empowerment" "Command and Control" 
- Job Design Broad/multiskill Narrow 
Job rotation “Positions” 
—— Teams Procedures 
Monitoring eam-based Supervision 
شد‎ Outcome Input oriented 
[Reward Systems ? 
Variable pay? Tenure 
= Promotion 
Knowledge 
+ General knowledge Everywhere Centralized 
· Specific knowledge Local Unused 
[Human capital General (education) Specific. 
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Economic view of external organization 





* External organization decision trades off three types of costs 
— Transactions costs (Coase; Williamson) 
» Frictional costs: writing contracts, finding suppliers, specification 


» Implicit costs (transaction risks): cost of contractual problems that arise 
because of imperfect information and incentive misalignment 


+ poaching - use of a resource in an unintended way that hurts the 
entity that provided it 


* shirking - deliberate underperformance on a task that is hard to 
measure 


* opportunistic renegotiation - when two parties are not equally 
committed to a relationship, the party with more bargaining power 
renegotiates the contract for more surplus 


– Production costs 
» Scale economies; economies of specialization, economies of scope... 
— Agency costs: cost of internal incentive misalignment 
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Relabeling: Coordination costs 








+ Tradeoffs between three types of costs 
— Production costs (as before) 
— External coordination costs = transaction risks + 
contracting frictions 
— Internal coordination costs= agency costs + 
communications (internal frictions) 
* General Idea: Choose "make" vs. "buy" to 
minimize total costs 
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Example: Markets and Hierarchies 








Hierarchy 











Industry А | | Raw Materials Production Distribution Final Sales | 






























Industry В: Final Sales 





Raw Materials. 





Production 





























1 ^ 


Market Market 


Firm Boundaries 
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Coordination Costs and Information Technology 





* External coordination 


* Internal coordination 
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Prediction 





+ Information technology lowers the cost of 
coordination 
— Internal coordination needs are roughly the same for 
markets and hierarchies 
— Markets are more coordination intensive in terms of external 


coordination 


IT leads to a shift from hierarchies to markets 
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Alternative prediction: "Move to the Middle" 





* Move away from hierarchies to coordination intensive 
hybrids 

+ Why? 
— In order to lower transactions costs, need to have close 


coordination which cannot be done in arms length markets 
(Clemons) 


— Market incentives can be too powerful 
» Cannot get suppliers to invest in the relationship 
* Examples: 
— Preferred suppliers: Japanese auto manufacturers 
— Partnerships: IBM and USAA for image technology 
— Outsourcing: DVFS, CSC/GD 
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Empirical Evidence 





+ IT and Organizational Architecture 
— IT associated with decentralized authority, greater human capital 
and subjective/team-based incentives (Hitt, 1996; Brynjolfsson 
and Hitt, 1995; 1996) 


* IT and wage inequality 
— Evidence that IT may be associated with increases in wages of 
Skilled labor, but decreases in unskilled labor (B&H; Capelli; 
Hunter; Berman, Bound & Griliches) 
+ IT and firm structure 
— IT associated with decreasing firm size (Brynjolfsson et. al, 1994) 


— IT associated with small, less vertically integrated firms, but 
(possibly) greater diversification (Hitt, 1997) 
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Summary: Organizational Economics in ~80 
minutes 





* Key concepts 

— Organizational architecture: decision rights, incentives 
Bounded rationality and information overload 
Complementarities: why there are work systems 
Transaction cost economics 


Coordination costs: markets, hierarchies or “томе to the 
middle" 


* Think carefully about how IT plays into these factors 


— Will reappear in Phillips 66, Tiger Creek, CSC/GD, DVFS 
and other cases 
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Problem Set £2 - Technology 
Grading Key - Il-Horn Hann 


Here are the sample answers to the problem set. I am providing this to you because I want to 
make sure you are comfortable with the technology answers before the midterm. These are not 
the only correct answers to these questions (particularly the JAVA questions), just a suggested 
solution that you can use as a reference. 


1. (4096) Recently companies have been incorporating 128-bit video cards into desktop 
PCs for high performance multimedia applications. These cards contain a 
microprocessor which handles the operation of the card, memory for storing screen 
images and a digital to analog converter for converting data stored in memory into a 
video signal for a monitor. They are designed to be installed in PC-compatible 
computers using a Pentium processor and operate over the PCI bus. Please answer 
the following questions. 


a. What does *128-bit" mean in this context? What does “performance” mean in this 
context? 


128 bits refers to the word size for the processor. Also acceptable is data bus width. 
Performance refers to the speed at which the card can update make changes to the 
screen based on changes in instructions or data. 


b. Clearly, manufacturers are trying to convince you that “тоге bits are better" in 
promoting these cards. Can a 128-bit card underperform a 32-bit card? Explain. 


Generally more bits are better provided as long as the clock speed is not too much slower 
(like 1/4 as fast). Also depends on the sophistication of the processor - the extent to 
Which it can do calculations and move data around in a single clock cycle. May also 
depend on software drivers and internal software for the card - unless the right drivers 
are available, performance can be severely limited irrespective of the power of the 
card. 


c. Whatis the difference between a CISC and a RISC microprocessor? Which type of 
microprocessor is most likely to be incorporated into this video card? Why? 


CISC has longer, variable length instructions that may have more features but generally 
run slower. RISC has fewer, relatively simple instructions that execute in a single 
clock cycle and tends to have higher clock speeds because of design simplification. 
Most video cards are RISC because video processing requires fast simple operations 
that are repetitive (such as adding or multiplying 8-bit pixel values). 


d. Ifthe buyer of this card wishes to work with still images that are composed of 600 


vertical x 800 horizontal pixels in 24-bit color (24-bits per pixel) how much memory 
needs to be on the card? What type of device would you expect to be used for 
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handling this size image if maximum performance is desired (limit yourself to devices 
discussed in class)? 


Memory 15 600 x 800 x 3 = 1.44 million bytes or 1.37 MB or 11.52 million bits. This is 
well within the range of SRAM and that would be preferred. 


e. Suppose now that you instead want to display video at 30 frames per second at the 
resolution and color depth described in part d (assume no compression). Clearly this 
is more data than can be economically stored on the card. How fast does the bus have 
to be to accommodate this level of data flow? In a modern PC, which bus is this card 
likely to be connected to? 


This requires 43.2 million bytes/sec or 41.2 MB/s. Atthe moment, it is more likely that 
this would be connected to the PCI bus (actually it says this in the question which 
makes this part of the question kind of silly...). In newer Pentium II machines this 
would be connected to the AGP bus. 


f. Suppose you are going to receive your video signal from your local area network. To 
make the image manageable, you have cut it back to 8 bit color and slowed the frame 
rate down to 10 frames/second, although you want to retain the full screen (600x800) 
size. Assume that you have exclusive use of a 10-base-T connection, the packet size 
is 1000 bytes of actual data plus another 100 of address and packet information, what 
is the minimum amount this signal needs to be compressed in order to be effectively 
transmitted to you? 


600 * 800 = 480,000 bytes for the image (each frame) = 480 packets/frame = 4800 
packets/second. 

The actual 10-base-T standard is a little less than 10 megabits, but lets use that number 
anyway... 
10 megabits = 10*1024*1024/8 bytes/second = 1310720 bytes/second. 

At a total packet length of 1100 bytes, the network can transport 1191.6 packets per 

second. 
1191/4800 = 24.8% or roughly 4:1 


g. Would the amount of compression required increase or decrease if the video was sent 
to your local area network over the internet for instantaneous playback? Why? 


This would cause an increase in the required compression because the effective 
bandwidth is likely to be reduced because of congestion. Even if your local LAN is 
clear it is unlikely that you will be able to get full throughput from the internet. 
Second, at some point your message is likely to transfer through a link that is less 
than 10MB/s. Third, as it passes through the internet, additional packet information is 
added which needs to be transferred. This will slow things down, at least a little bit. 
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h. Would the answer to part g be any different if you could delay playback and store 
some of the image locally (you do not have to do the actual calculation)? What type 
of device would you use for local storage? 


Maybe. Depends on how long the clip is. If the clip is relatively short, you can cache 
data and begin display of stored data while other data feeds in. This decouples the 
speed of the display from the speed of the network. If the clip is too long, you won't 
be able to cache enough data to make sure you don't run out of data in the cache. 
However, you can greatly increase the chance that there is no loss of data due to 
variability of the network speed ... as long as on average the internet is fast enough, 
you will see continuous video. 


Only hard drives provide the speed required here as well as the capacity. 


2. JAVA is a much hyped computing innovation that has attracted a lot of attention in the 
last year. As part of the propoganda blitz, Sun released a whitepaper in which they made 
the following claim: 


(the full paper is at http://www.sun.com/javacomputing/whpaper/ch1_overview.html) 


"There is much discontent in today's enterprise computing, stemming from several 
causes: 


It is too complex 

The constant administration and upgrading of desktops is too expensive 
It is not secure enough 

It is not reliable enough 

Incompatible desktops prevent universal access to applications 
Applications take too long to develop and deploy” 


and comment later that “JAVA is uniquely position to address these problems”. 


Using the world wide web, locate as much information as you need to answer the 
following questions (you should be able to answer these questions in a page or two). A 
good place to start is the whitepaper referenced above and that may be all that you need. 


a) (10%) Explain to an non-technical executive what JAVA is and how it works? How 
does it differ from other types of programming environments? 


Java is a programming language, which also can be used as a scripting language for web 
browsers (these are similar but not identical). It is object oriented, making it similar to 
С++, but the structure of the language is very close to С as well. It is designed to be 
secure and multi-platform. Secure in the sense that some features that can compromise 
security are not provided (such as direct access to memory or direct access to devices) 
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and there are also checks built in a the time the program is executed to make sure it is not 
potentially destructive (byte code verifier) and to be sure that it was not modified in 
transit (digital signature). It is multi-platform meaning that the same code is can be run 
on any machine with a Java interpreter installed. Several features of C were disabled to 
make this more possible (e.g. automatic conversion between different types of data; 
pointers which allow direct read/write to memory - a hackers favorite tool; ). Both of 
these features are also made possible because JAVA is interpreted - a separate program 
executes in the background that deciphers the JAVA code and feeds the appropriate 
instructions to the processor. Java can be used as a language for stand-alone programs 
(when combined with an interpreter) or can be used to write applets which are small 
programs, usually downloaded from the WWW and executed within a web browser 
environment. More recently, JAVA compilers and dedicated JAVA processors have 
appeared, but these are not common just yet. 


Primary differences: object oriented is different from most languages (except, say C++). 
The multi-platform capability is more extensive than most other languages. The fact that 
it is interpreted is somewhat unusual - most modern languages are compiled. Finally, ће 
security features are quite different - there are very few commercially widespread 
languages that offer this level of security and protection for client machines. 


b) (20%) Evaluate the third claim on the list above (“it is not secure enough”), again 
using language a non-technical executive can understand. To what extent is this true? 
Is JAVA "uniquely positioned" to address this problem? 


1) What do they mean? They mean that applications downloaded from the internet can contain 
viruses, bugs or other problems that can damage the disk drives, configuration files or crash a 
machine. Anti-virus programs are not sufficient to detect many of these things and many people 
don't even use anti-virus software. It is too hard to keep up with the production of new viruses 
and not all sites are can be trusted. 


2) Isthis true? Yes. There is now a need to download programs from untrusted sources (such as 
Web servers) and these can create potential problems. 


3) This is potentially a problem as long as individuals are receiving executable code from an 
untrusted source (like a web server outside a company). It may even be true within companies if 
security measures are not adequate (somebody breaks into a corporate server and deposits virus 
laden software which can then infect computers on the company network). 


4) Java addresses this problem by: interpreting rather than compiling code, therefore not giving 
full access the machine. Disabling some commands that are particularly problematic such as 
pointers and data structures that require direct access to memory. Building in code verification 
(checksums) to make sure original code was not modified or tampered with in transit. 
Disallowing net access or direct access to local devices. Note that several security flaws have 
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been found in some implementations (e.g. Netscape Navigator 4.0), but the basic security model 
appears to be fairly robust. 


5) Uniquely positioned? There are other possibilities like disallowing active code from the web 
or limiting access to trusted sites, but JAVA seems to solve this problem quite nicely. Maybe 
not uniquely positioned, but clearly a contender a preferred solution among very few choices. 


c) (15%) If JAVA is widely adopted, who is likely to gain and who is likely to lose? Explain. 


Winners are those that provide complementary products: hardware, software or services. 
Winners are also anyone who has a unique advantage in providing JAVA related products or has 
historically been at a disadvantage because they did not work on the mainstream (Windows-PC) 
platform which has most of the support these days. 


Losers are owners of alternative standards (Microsoft) as well as firms that are closely tied to the 
alternative products. In some cases, the same firm (e.g. Microsoft) is both a winner and loser. 


Winners: Providers of network PCs 
Providers of network related hardware/equipment 
Providers of non-dominant platforms that have advantages 
Users of other platforms (Mac; UNIX; other) and intelligent devices 
Sun, since they developed it and have some control over the standard 
Early adopters since they will have a slight lead and experience advantage in 
developing code 


Firms that have experience writing C- or C code 
Providers of programming tools that support JAVA (books, training, ... as well) 


Losers: Microsoft - owner of an alternative standard; threat of entry into OS arena 
Firms that rely on closed standards (e.g. tool developers for some languages, firms 
with proprietary OS) 
Firms with major investments in other languages other than С++ or С 
Other firms that make a living selling large, stand alone applications 


3. (1596) Intel in their public advertisements states that an MMX enhanced processor can run 
applications as much as 40% faster than an equivalent non-MMX processor (e.g. the regular 
Pentium). For more information on Intel’s processors see: http://www.intel.com/ 


a) What accounts for the speed advantage that the MMX processor provides? 


Two sorts of advantages are created. First is general improvement to the internals of the 
processor which include: 


Doubling the size of the internal instruction and data caches from 16K to 32K 


Adding more length to the pipeline (so that more instructions can be prefetched) 
Improving write speed 
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Better branch prediction (better at guessing which code is next) 
In addition, the MMX includes 57 new instructions that provide parallel-processing capabilities 
that are particularly suited to multimedia data. Basically, a set of instructions are added that 
allow 64 bit words to be manipulated as collections of 8 byte elements. For example, one 
instruction allows you to add two sets of 8 single-byte integers: 


05 05 05 05 05 
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Business Reengineering 


Il-Horn Hann 














Introduction 


* Why do we need reengineering? 
Пиј 075 of Old thinking 
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* What is the essence of reengineering? 
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Reengineering: Examples 


Ford: 

— merge invoice process with goods delivery 
Hallmark 

— concentrate on the whole, not parts 
Taco Bell 

— focus on customer, rather than operations 











Champy: 

The Principles 
Focus on business processes not 
departments, tasks, people, etc. 
Consolidate processes; shift responsibilities 
to single people/teams 
Combine physical and information work 
Ignore geography 
Do things in parallel with early coordination 
rather than late coordination 
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| 
Davenport & Short: 


5 Steps in Process Redesign 


Develop business vision and process 
objectives 

— Operationalization of visions 

• Identify processes to be redesigned 
— What’s a process 

— Which one should be redesigned 


• Understand and measure existing processes 
— Measurement issues 














Davenport & Short: 
5 Steps in Process Redesign 
• Identify IT levers 


— Bottlenecks 
— Consolidation 


• Design and prototype system and new 
process 
— Tricks for redesign 
— Tricks for implementation 











Complementarities 


* Some type of things naturally work together 
while others don't 
— The marginal value of one activity is raised when 

another activity is done 

* Ex.: Modern manufacturing vs. mass production 

— MM: flexible technology, educated staff, short 
production runs, custom products 
— MP: rigid technology, low skill staff, long 

production runs, standardized products 











ТС 
The Matrix of Change 


* Example: MacroMed 
— producer of medical products 
* Betaplex, a sterile adhesive compound 
— market share fell 996 from1989-1991 
* competition: private labels, new entrants 
— cost pressure: 18% price hike 
— need for greater flexibility and modern manufacturing 





— change involves: work organization, market strategy, 


supplier relations, etc. | 




















Identify System Interactions 
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Identify Transition Interactions 
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Survey Stakeholder 
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Management Issues 


* Critical for success 

— Executive leadership 

— Low level participation 

— Commitment to radical change 
* Reality 

— High failure rate 

— Reasons 











Customer Micro-Segmentation 


Capital One versus Traditional Credit 


Card Issuers 
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Capital One's “Test and Learn” Strategy vs. Traditional Issuers 
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Problem Set #2 - Technology 
Grading Key - Il-Horn Hann 


Here are the sample answers to the problem set. I am providing this to you because I want to 
make sure you are comfortable with the technology answers before the midterm. These are not 
the only correct answers to these questions (particularly the JAVA questions), just a suggested 
solution that you can use as a reference. 


1. (40%) Recently companies have been incorporating 128-bit video cards into desktop 
PCs for high performance multimedia applications. These cards contain a 
microprocessor which handles the operation of the card, memory for storing screen 
images and a digital to analog converter for converting data stored in memory into a 
video signal for a monitor. They are designed to be installed in PC-compatible 
computers using a Pentium processor and operate over the PCI bus. Please answer 
the following questions. 


a. What does *128-bit" mean in this context? What does “performance” mean in this 
context? 


128 bits refers to the word size for the processor. Also acceptable is data bus width. 
Performance refers to the speed at which the card can update make changes to the 
screen based on changes in instructions or data. 


b. Clearly, manufacturers are trying to convince you that “тоге bits are better" in 
promoting these cards. Can a 128-bit card underperform a 32-bit card? Explain. 


Generally more bits are better provided as long as the clock speed is not too much slower 
(like 1/4 as fast). Also depends on the sophistication of the processor - the extent to 
which it can do calculations and move data around in a single clock cycle. May also 
depend on software drivers and internal software for the card - unless the right drivers 
are available, performance can be severely limited irrespective of the power of the 
card. 


c. Whatis the difference between a CISC and a RISC microprocessor? Which type of 
microprocessor is most likely to be incorporated into this video card? Why? 


CISC has longer, variable length instructions that may have more features but generally 
run slower. RISC has fewer, relatively simple instructions that execute in a single 
clock cycle and tends to have higher clock speeds because of design simplification. 
Most video cards are RISC because video processing requires fast simple operations 
that are repetitive (such as adding or multiplying 8-bit pixel values). 


d. Ifthe buyer of this card wishes to work with still images that are composed of 600 


vertical x 800 horizontal pixels in 24-bit color (24-bits per pixel) how much memory 
needs to be on the card? What type of device would you expect to be used for 
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handling this size image if maximum performance is desired (limit yourself to devices 
discussed in class)? 


Memory is 600 x 800 x 3 — 1.44 million bytes or 1.37 MB or 11.52 million bits. This is 
well within the range of SRAM and that would be preferred. 


e. Suppose now that you instead want to display video at 30 frames per second at the 
resolution and color depth described in part d (assume no compression). Clearly this 
is more data than can be economically stored on the card. How fast does the bus have 
to be to accommodate this level of data flow? In a modern PC, which bus is this card 
likely to be connected to? 


This requires 43.2 million bytes/sec or 41.2 MB/s. Atthe moment, it is more likely that 
this would be connected to the PCI bus (actually it says this in the question which 
makes this part of the question kind of silly...). In newer Pentium II machines this 
would be connected to the AGP bus. 


f. Suppose you are going to receive your video signal from your local area network. To 
make the image manageable, you have cut it back to 8 bit color and slowed the frame 
rate down to 10 frames/second, although you want to retain the full screen (600x800) 
size. Assume that you have exclusive use of a 10-base-T connection, the packet size 
is 1000 bytes of actual data plus another 100 of address and packet information, what 
is the minimum amount this signal needs to be compressed in order to be effectively 
transmitted to you? 


600 * 800 = 480,000 bytes for the image (each frame) = 480 packets/frame = 4800 
packets/second. 

The actual 10-base-T standard is a little less than 10 megabits, but lets use that number 
anyway... 
10 megabits — 10*1024*1024/8 bytes/second — 1310720 bytes/second. 

At a total packet length of 1100 bytes, the network can transport 1191.6 packets per 

second. 
1191/4800 = 24.8% or roughly 4:1 


2. Would the amount of compression required increase or decrease if the video was sent 
to your local area network over the internet for instantaneous playback? Why? 


This would cause an increase in the required compression because the effective 
bandwidth is likely to be reduced because of congestion. Even if your local LAN is 
clear it is unlikely that you will be able to get full throughput from the internet. 
Second, at some point your message is likely to transfer through a link that is less 
than 10MB/s. Third, as it passes through the internet, additional packet information is 
added which needs to be transferred. This will slow things down, at least a little bit. 
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h. Would the answer to part g be any different if you could delay playback and store 
some of the image locally (you do not have to do the actual calculation)? What type 
of device would you use for local storage? 


Maybe. Depends on how long the clip is. If the clip is relatively short, you can cache 
data and begin display of stored data while other data feeds in. This decouples the 
speed of the display from the speed of the network. If the clip is too long, you won't 
be able to cache enough data to make sure you don't run out of data in the cache. 
However, you can greatly increase the chance that there is no loss of data due to 
variability of the network speed ... as long as on average the internet is fast enough, 
you will see continuous video. 


Only hard drives provide the speed required here as well as the capacity. 


2. JAVA isa much hyped computing innovation that has attracted a lot of attention in the 
last year. As part of the propoganda blitz, Sun released a whitepaper in which they made 
the following claim: 


(the full paper is at http://www.sun.com/javacomputing/whpaper/ch1_overview.html) 


"There is much discontent in today's enterprise computing, stemming from several 
causes: 


Itis too complex 

The constant administration and upgrading of desktops is too expensive 
It is not secure enough 

It is not reliable enough 

Incompatible desktops prevent universal access to applications 
Applications take too long to develop and deploy” 


and comment later that “JAVA is uniquely position to address these problems”. 


Using the world wide web, locate as much information as you need to answer the 
following questions (you should be able to answer these questions in a page or two). A 
good place to start is the whitepaper referenced above and that may be all that you need. 


a) (10%) Explain to an non-technical executive what JAVA is and how it works? How 
does it differ from other types of programming environments? 


Java is a programming language, which also can be used as a scripting language for web 
browsers (these are similar but not identical). It is object oriented, making it similar to 
С++, but the structure of the language is very close to C as well. It is designed to be 
secure and multi-platform. Secure in the sense that some features that can compromise 
security are not provided (such as direct access to memory or direct access to devices) 


Problem Set 2 Solutions - page 3 of 6 - Hann and Hitt 


and there аге also checks built in a the time the program is executed to make sure it is not 
potentially destructive (byte code verifier) and to be sure that it was not modified in 
transit (digital signature). It is multi-platform meaning that the same code is can be run 
on any machine with a Java interpreter installed. Several features of C were disabled to 
make this more possible (e.g. automatic conversion between different types of data; 
pointers which allow direct read/write to memory - a hackers favorite tool; ). Both of 
these features are also made possible because JAVA is interpreted - a separate program 
executes in the background that deciphers the JAVA code and feeds the appropriate 
instructions to the processor. Java can be used as a language for stand-alone programs 
(when combined with an interpreter) or can be used to write applets which are small 
programs, usually downloaded from the WWW and executed within a web browser 
environment. More recently, JAVA compilers and dedicated JAVA processors have 
appeared, but these are not common just yet. 


Primary differences: object oriented is different from most languages (except, say C++). 
The multi-platform capability is more extensive than most other languages. The fact that 
itis interpreted is somewhat unusual - most modern languages are compiled. Finally, the 
security features are quite different - there are very few commercially widespread 
languages that offer this level of security and protection for client machines. 


b) (20%) Evaluate the third claim on the list above (“it is not secure enough"), again 
using language a non-technical executive can understand. To what extent is this true? 
Is JAVA "uniquely positioned" to address this problem? 


1) What do they mean? They mean that applications downloaded from the internet can contain 
viruses, bugs or other problems that can damage the disk drives, configuration files or crash a 
machine. Anti-virus programs are not sufficient to detect many of these things and many people 
don't even use anti-virus software. It is too hard to keep up with the production of new viruses 
and not all sites are can be trusted. 


2) Is this true? Yes. There is now a need to download programs from untrusted sources (such as 
Web servers) and these can create potential problems. 


3) This is potentially a problem as long as individuals are receiving executable code from an 
untrusted source (like a web server outside a company). It may even be true within companies if 
security measures are not adequate (somebody breaks into a corporate server and deposits virus 
laden software which can then infect computers on the company network). 


4) Java addresses this problem by: interpreting rather than compiling code, therefore not giving 
full access the machine. Disabling some commands that are particularly problematic such as 
pointers and data structures that require direct access to memory. Building in code verification 
(checksums) to make sure original code was not modified or tampered with in transit. 
Disallowing net access or direct access to local devices. Note that several security flaws have 
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been found in some implementations (e.g. Netscape Navigator 4.0), but the basic security model 
appears to be fairly robust. 


5) Uniquely positioned? There are other possibilities like disallowing active code from the web 
or limiting access to trusted sites, but JAVA seems to solve this problem quite nicely. Maybe 
not uniquely positioned, but clearly a contender a preferred solution among very few choices. 


с) (15%) If JAVA is widely adopted, who is likely to gain and who is likely to lose? Explain. 


Winners are those that provide complementary products: hardware, software or services. 
Winners are also anyone who has a unique advantage in providing JAVA related products or has 
historically been at a disadvantage because they did not work on the mainstream (Windows-PC) 
platform which has most of the support these days. 


Losers are owners of alternative standards (Microsoft) as well as firms that are closely tied to the 
alternative products. In some cases, the same firm (e.g. Microsoft) is both a winner and loser. 


Winners: Providers of network PCs 
Providers of network related hardware/equipment 
Providers of non-dominant platforms that have advantages 
Users of other platforms (Mac; UNIX; other) and intelligent devices 
Sun, since they developed it and have some control over the standard 
Early adopters since they will have a slight lead and experience advantage in 
developing code 
Firms that have experience writing C++ or C code 
Providers of programming tools that support JAVA (books, training, ... as well) 


Losers: Microsoft - owner of an alternative standard; threat of entry into OS arena 
Firms that rely on closed standards (e.g. tool developers for some languages, firms 
with proprietary OS) 
Firms with major investments in other languages other than С++ or C 
Other firms that make a living selling large, stand alone applications 


3. (15%) Intel in their public advertisements states that an MMX enhanced processor can run 
applications as much as 40% faster than an equivalent non-MMX processor (e.g. the regular 
Pentium). For more information on Intel’s processors see: http;//www.intel.com/ 


2) What accounts for the speed advantage that the MMX processor provides? 


Two sorts of advantages are created. First is general improvement to the internals of the 
processor which include: 


Doubling the size of the internal instruction and data caches from 16K to 32K 


Adding more length to the pipeline (so that more instructions can be prefetched) 
Improving write speed 
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Better branch prediction (better at guessing which code is next) 
In addition, the MMX includes 57 new instructions that provide parallel-processing capabilities 
that are particularly suited to multimedia data. Basically, a set of instructions are added that 
allow 64 bit words to be manipulated as collections of 8 byte elements. For example, one 
instruction allows you to add two sets of 8 single-byte integers: 


05 05 05 05 05 


Problem Set 2 Solutions - page 6 of 6 - Hann and Hitt 


